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PREFACR. 



X fallowing Transiation of Anatotle'a History of AnU 
\a hag been made from the text of Schneider. In a work 
considerable dilTiculty it is hardly possible entirely to 
lid errore ; but it is hoped that those which have escaped 
! neither numerous nor important. The notes of 
ineider have been consulted throughout ; and in places 
difficulty the English translation by Taylor, the French 
Camus, and the German of Strack, hare been severally 
erred to. 

The work itself is the most ancient and celebrated contri- 
tion to science which ha.a come down to ub ; and it ia 
possible, when we consider the means of observation 
lich were accessible at the time, to imagine a work of 
ire accurate observation. From the numerous quotations 
which our author avails himself of the experience of 
predecessors in the same field, as well aa corrects 
leir errors, there can be no doubt that Aristotle had the 
dvantage of many works which have perished in the lapse 
a. In the Appendix to the present Translation 
■ill be found the Essay of Schneider on the sources 
hence Aristotle derived his knowledge of the animals he 
scribes; and these sources, together with bis own aetii- 
a 2 



rate observstiooa, are probably sufficient to account for th^ 
correct knowledge of the hiatory of animaJs diaplayed " 
throughout the work. 

It ia right, perhaps, to observe in this place, that Dr. 
Smith, in hia Dictionary of Biography, apeaka of the 'His- 
tory of Animals ' aa partly the result of the royal liberality 
of Aleiandsr ; and doubtlesfl Aristotle would gladly have 
introduced into his work any fresh materials which might 
have been made available to him either during his residence 
at the Macedonian court, or by the aubsequent victories ot 
Alexander in the East, if tbe information bo obtained had 
rtnehed Athens in aofficient time to be incorporated. But 
ill the firat instance he would naturally use the mate- 
rials ready to his hand in the works of his predeceaaora, 
•lud theae were not few. The animals alao which he de- 
scribes are principally thoae of Greece and of the countries 
with which tbe enterprising Greeks had frequent and com- 
mercial intercourse. He aays little of the animals of the 
interior of Asia and of India, and speaks very cautioualy of 
such aa he doea mention ; and one who quotes his authorities 
so freely would hardly have failed to notice the sources of 
Ilia information. 

The study, or at least tbe knowledge of the clasaification 
of animals appears to have been carefully pursued in the 
earliest period of man's history. The oldest records that 
y,e posaeas contain abundant notices of the peculiarities of 
aiiimals. The Moaaio law abounds in them, in its diatine- 
tions between the clean and the unclean, a distinction not 
then first established, but of the m<iBt remote antiquity. 
Indeed it could hardly be otherwise than that men engaged 
in the purauita of agriculture and the chase should study 
tbe habits of the animalsthftt were valuable to them, as well 
as those which were injurious. A study thus commenced 



l)y neeeaaity, would eventually be puraueJ for its own sake; 
aud not a few would be found who would inveatigate, and, 

aa far aa they could, record the varioua pbeoonjena they 
obaerred. The paintings of E^pt and the aculpturea of 
Aflayria are our witoesaeH of the skill with wbich aniuinla 
and plants were drawn, and of the minute perception 
of their esterual forms ; aud the knowledge thus gained 
Id the ancient centrea of ctviliEatioti would be sure to 
circulate and increase when the iatercouree with foreign 
nations spread the knowledge and phOosophy so acquired. 

In the writings of Homer we find that the knowledge of 
the anatomy of the hnman body had already made consi- 
derable progress ; and the inspection of the animals offered 
in sacrifice cannot fail to have added much to the general 
knowledge of their hiatory. A century later, we have the 
poema of Heaiod, devoted to the encouragement of agricul- 
ture and rural pursuits. Pytbagoraa, in the aeventh een- 
tuiy B.C., may perhapa have left no writings, but we know 
that he was an eminent student and exponent of ilatural 
phenomena. Hia contemporary, Alcmseon of Crotona, is 
especially meutioned by Aristotle ; and he ia eminent among 
natural philosophers as the first who is said to hare recom- 
mended to hia followers the practice of dissection. £mpe- 
docles of Agrigentnm left a work on the plienomena of na- 
ture, of which a few fragmenta still remain, and there were 
alao others who, if tbey did not enter into the details of 
what we now caU natural biatory, treated generally of the' 
nature of things, and opened the field to those who would 
study the subject in ita particular parta. The empire 
of Persia waa atill the dominant power, and waa carryiBg 
the civilization, of the East to every part of the knowa 
world when Cteaias wrote his great works, of which, un- 
happily, only a few fragments remain. He described not 



only the luatory of his own time, but also the Qatuml Listory 
of Persia and of India, and that probably with more accu- 
racy than has been uaually attributed to him. India he had 
Dot Tiaited personally, bo that he could only deacribe it 
from the information of others ; but this implies that he 
vaa not alone in the studies which he devoted to natural 
objeeta. With such predecessors and aided by his own 
acute observations, we need not wonder that Arijtotle pro- 
duced a work which has ever been admired by naturalists, 
aud must continue to rise in their estimation the longer 
it is in their bands. 

The Index to the present volume has been formed on the 
basis of that of Schneider, and considerable pains have been 
taken to add as many names as possible from other sources, 
especially the Index of Strack, and Kiilb's recent translation 
of the History of Animals, both of which contain identifica- 
tions of a great many animals. A few identifications have 
also been added from Liddell and Scott's Lexicon, as well aa 
fromProfesaorBell'sCatalogue of Animals in CaptainSpratt'a 
work on Lycia ; and the cephnlopods are named from Pro- 
fessor Owen's article on that class, in the Cyclopsdia of 
Anatomy. It is hoped, therefore, that the Index will be 
found to contain a greater number of suggestions for the 
identification of the animals mentioned by Aristotle than 
have been hitherto published coDectively. It is also right to 
add, that it has been compiled after the translation was com- 
pleted ; and, therefore, in any differences which may be found 
between the identifications at the foot of the page and those 
given in the Index, the reader will rather prefer the latter. 
as the result of later research in works which were not ac-_ 
cesiible when the translation was made. 



April 80, 1863. 
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AsiLTTiCAL Table or Contknth. 



Book I. — The work commenceB with a general rev.ew of 
the animal kingdom, and eevenil suggeBtions lor a natural 
arrangement of animals in groups, according to their 
eitemal form or their mode of life, a comparison of animals 
among themselves, and a description of some of their habits. 
Aristotle then introduces the human form, the beat known 
to man, aa the standard of comparison to which he refers 
the rest of* the animal kingdom. The concluding chapters 
of this book are occupied with a description of the several 
parts of the human body, both internal and eitemal. 

Book II. — In the second book the different parts of am* 
m^ are described. Tlie animals are arranged in various 
groups, viviparous and oviparous quadrupeds, fish, ser- 
pents, birds. The only animals described are those with 
red blood : the description of the rest being reserved for the 
fourth book. Their internal organs are also described ; and 
in the course of the book a few animals, a^ the ape, ele- 
phant, and chameleon, are especially noticed. 

Book III. — The third book commences with a description 
of the internal organs, beginning with the generative 
system. A considerable portion of the book is devoted to 
the course of the veins ; and Aristotle quotes from other 
writers, as well as states the result of hie own obaepvations. 
He then describes the nature of other constituent parts of 
the body, sinews, fibres, bone, marrow, carliluge, nails, 
hoofs, claws, homa, and beaks of birds, hair, scales, mem- 
branes, flesh, fat, blood, marrow, milk, and the spermatic fluid. 

Book IV. — Animals without blood, and first, the cepha- 



lopods, are described ; then the crustaeean?, teBtacea, cclii- 
niJw, nBcidianB, actinia, hermit crabs, insects. In the eighth 
cliapter the organs of penae are coDsidered, and nftenvards, 
the voice, sleep, age, and diifereuceB of the seics in onimalB 
are described. 

Book V. — In the former hooka animals are for the moet 
part deacribed with reference to their Beveral parts. lu tlie 
fifth book they are treated as entire, and especially with 
regard to their mode of reproduction. THrst of all, our 
author treats of epontaneouB reproduction, and then of 
thoae animals which spring from a union of the sexes ; and 
from this he proceeds to Boma detail with respect to 
difTerent groups of animals, teatacea, Crustacea, insects. 
The book concludes with a long deacription of bees and 
their habits. 

Book VI. — In this book the same subject is continued 
through the several elasaes of birds, fish, and quadrupeda. 
Thia account of the reproduction of animals includes also 
the consideration of the seasona, climates, and ages of 
animals, and how far these influence their reproductioo. 

Book Vll. — The seventh book ia almost entirely devoted 
to the congideration of the reproduction of man, and an 
account of man from his birth to his death. This book 
ends abruptly, and is probably imperfect. 

Book VIII. — In the eighth book Ariatotle passes on to 
the most interesting port of his work, the character and 
habits of the whole animal world, as it was known to him. 
The amount of detail which be has collected and arranged 
on this subject is most interesting. He treats, first of all, 
of the food of animals, of their migrations, tlieir health and 
discaees, and the influence of climate upon them. 

Book IX. — Tiio aubject of the eighth book is continued, 
vitb an account of the relations in which aninals stand 
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to each other, and especially the friendship and hostility 
of different species ; and these are for the most part re- 
ferred to the nature of their food, and their mode of pro- 
curing it. The notices of fish are not so numerous as those 
of other groups : this would necessarily arise from the diffi- 
culty of observation. At the conclusion of the book, an 
essay on bees and their congeners is given at considerable 
length. 

Book: X. — This book, in all probability erroneously as- 
cribed to Aristotle, is occupied with a treatise on the 
causes of barrenness in the human species. It appears 
to be rather a continuation of the seventh book, which ends 
abruptly ; but it is well placed at the end, as no genuind 
work of our author. 



THE HISTORY OF ANIMALS. 



BOOK THE FIRST. 



1. Some parta of onimala 



mple. 



and tbeee can be 
; others are 



divided into like parts, a. 

compound, and cannot be divided" into like parts, 
baud caimot be divided into hande, nor the faee into faces. 
Of these Bome are not only called parts, but members, such as 
those which, though entire in thetneelvea, ore niade up of 
other parts, as the head and the leg, the hand and the entire 
arm, or the trunk ; for these parta are both entire in thei|i- 
selvea, and made up of other parts, 

2, All the compound parta alao are made up of simple 
parts, the hand, for example, of deah, and sinew, and bone. 
Some animals hare all these parts the same, in otHera they 
are different from each other. Some of the parts are the 
same in form, aa the nose and eye of one man ia the same as 
the nose and eye of another man, and flesh ia the same with 
flesh, and bone with bone. ' In like manner we may compare 
the parts of the horse, and of other animals, those parts, that 
is, which are the same in apecles, for the whole hears the same 
relation to the whole as the parta do to each other. And in 
animals belonging to the same class, the parts are the same, 
only they difi'er in excess or defect. By class, I mean such aa 
bird or fisb, for all these difier if either compared with their 
own claaa or with another, and there are many forms of 
birds and fishes. 

3. Nearly all their parta difier in them according to the 
opposition of their external qualities, auch as wilour or 
shape, in that some are more, others are leas aflected, or 



(ometimeB in number more or lees, or ixi aize greater and 
Bmaller, or in any quality which ca,n be included lu eiceas 
or defect, Ft>r eorae ammala have a soft skin, in others the 
ttkin is ehelly ; some have a long bill, aB cranes, others a 
short one; BOme have many feathere, others *ery few; gome 
also have parts which are wanting in others, for Bome specieH 
have spurB, otbera have none ; eome have a crost, others have 
not. But, BO to say, their principal parts and those which 
form the bulk of their body, are either the same, or vary 
only in their oppoaitea, and in eicees and defect. 

4. By excess and defect I mean the greater and the less. 
But some animals agree with each other in tli<;ir pnrta neither 
in form, nor in excess and defect, but hiive only an analogous 
likeness, such as a bone bears to a spine, a nail tu a hoof, 
a hand to a crab's claw, the scale of a fish to the feather of 
a bird, for that which is a feather in the biriis is a scale iu 
the fish. With regard then to the parts which each claaa 
of animal posacases, they agree and differ in thia rnaiitier, 
and also in the positioD ot the parts. For many auiiimls 
have the sajiie parts, but not ia the Bame poaition, as llie 
niammEe which are either pectoral or abdomiual. But of the 
simple pai'ts some are so^i and moist, others hard and dry. 

5. The soft i)artB are eitlier entirely so, or so lonf( as llicy 
are in a natural condition, as blood, aerum, fat, tallow, mar- 
row, semen, gall, milk (in those auimala which give milk), 
flesh, and other analogous parts of the body. In another 
manner also the escretiona of the body belong to this class, 
as phlegm, and the excrements of the abdomen and bladder ; 
the hard and dry parts are sinew, skin, vein, hair, bone, car- 
tilage, nail, hum, for that part beara the same name, and on 
the whole is called horn, and the other parts of the body 
which are analogous to tbcBB. 

6. Animals also differ in their manner of life, in their ac- 
tions and dispositions, and in their parts. We will first of 
all speak generally of these differencea, and afterwards con- 
aider each species separately. The following are the points 
in which they vary in manner of life, in their actions and 
dispositions. Some auimala are aquatic, others live on the 
land ; and the aquatic may again be divided into two classes, 
for some entirely exist and procure their food in the water, 
Uid take in and give out water, and cannot live without it j 
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tbis is the nature of most Sshei. But there are others 
which, though they live and feed in tlie water, do not take 
;n water but air, and produce their young out of the water. 
Many of these nnimalB are furniahed with feet, as the otter 
and the latas' and the crocodile, or with winga, as the seagull 
and diver, and others ore without feet, as the water- serpent. 
Some procure their food from the water, and cannot live out 
of the water, but neither inhale air nor water, as the aealephe' 
and the oyster. 

7. Different aquatic animals ore found in the sea, in river*, 
in lakes, and in marshes, aa the frog and newt, and of 
marine animals some are pelagic, some littoral, and some 
saxatUe. Borne land animals take in and give out air, and 
this is called inhaling and exhaling ; such are man, and ajl 
Other land animals which are furnished with lungs ; some, 
however, which procure their food from the earth, do not 
inhale air, as the wasp, the bee, and all other insects.* By 
insects I mean those animals which have divisions in their 
bodies, whether in the lower part only, or both in the upper 
and lower. Many land animals, as I have already observed, 
procure their food from the water, but there are no aquatic or 
marine animals which find their food on land. There are 
some animals which at first inhabit the water, but afterwards 
change into a different form, and live out of the water ; this 

happens to the gnat in the rivera, and ' which 

afterwards becomes an cestrum.' 

8. Again, there are some creatures which are stationary, 
while others are locomotive ; the fixed animals are aquatic, 
but this is not the case with any of the inhabitants of the 
land. Many aquatic animals also grow upon each other ; 
this is the case with several genera of shell-fish : the sponge 
also exhibits some signs of sensation, for they say that it is 
drawn up with some difficulty, unless the attempt to remove 
it ia made stealthily. Other animals also there are which 
are alternately fixed together or free, this is the case with a 
certain kind of aealephe ; some of these become separated 
during the night, and emigrate. Many animals are separate 
from, each other, but incapable of Toluutary movement, aa 

' BeBTer.Ciwbir flbar. ' Medusa, or perhaps Aotiuia, or both. 
' Under the olau iVra/ta ore probably included all unnulnse cnimtilj, 
1b ippeac to bo loci in this place. ' Tabaimp.g»d fly. 
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oysters, and the aaimal called bolotliuria.' Some aquatic 
auimala are Bwimmera, aa tiah, and the moUuBca,' and the 
malacostraca, aa the crabs. Others creep on the bottom, aa 
the crab, for this, though an aquatic animal, naturally creeps. 

9. Of laud animals some are i'uraiahed with wings, aa birda 
and bees, and these difl'er in other respects from each other ; 
others have feet, and of this class some species walk, others 
ci-awl, and others creep in the mud. There ia bo animoi which 
has ouly wings as fish liave only fins, for those animals whoae 
winga are formed by an expaoaiou of the skin can walk, 
and the bat has feet, the seal has imperfect feot. Amonfi 
birds there are some with very imperfect feet, which are 
therefore called apodes j they are, tkowever, provided witli 
very strong wings, and almoat all birds that are similar to 
tliis one have strong wings and imperfect feet, as the swallow 
uiid drepaiiis-,* for all this cluas of birds is alike both in ha- 
bits and in the structure of their wings, and their whole 
appearance is very similar. The apos' la seen at all tiiiiea 
of the year, but the drepanis can ouly be taken in rainv 
M eather during the summer, and on the whole is a rare bird. 

10. Many oiiimals, however, can both walk and swim. 
The f'uUou'ing are the dift'erauces exhibited by animals in 
tlieir habits and their actions. Home of them are gregarious, 
and others solitary, both in tlie classes which are furnished 
with feet, and those which have wings, or fins. Some partake 
of both characters, and of those that are gregarious, as well 
as those that are solitary, some unite in societies and some 
are scattered. Gregarious birds are such as the pigeun, 
stork, swan, but no bird with hooked claws is gregarious. 
Among Bwiitimii)g animals some fish are gregarious, aa the 
dromas,' tunny, pelamis,' amia.' 

11. But man partakes of both qualities. Those which 
have a common employment are colled social, but that ia 
not the case with all gregarious animals. Man, and the 
bee, the wasp, and the out, and the stork belong to this 
elaas. Some of these obey a. leader, others are anarchical - 
the stork and the bee are of the former class, the ant and 
many others belong to the latter. Some animals, both in 
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the gregarious and Bolitary pIbsb, are limited to one locality, 
othera are migratory. I'liere are also camivorouB animniB, 
herbivoroua, omnivoroUH, and others which eat peculiar 
food, as the bee and the spider ; the former eats only honey 
and a few other sweet thmga, while Bpidere prey upon flits- 
and there are other animals wbich feed eutirely on fish, Bonji 
animals hunt for their food, and aonie make & store, whicli 
others do not. There are aiso animals which make habita- 
tions for themselves, and others which do not. The mok', 
the mouse, the ant, and the bee, make habitations, but r 
kinds both of insects and quadrupeds moke no dwelling. 

12. With regard to situation, some are troglodite, as lizards 
and serpents, others, as the horse and dog, live upon the sur- 
face of the earth. Some kinds of animals burrow in the 
ground, others do not ; some animals arenoctuma1,DB the owl 
and the bat, others use the hours of daylight. There b 
tame animals and wild animals. Man and the mule are : 
waya tame, the leopard and the wolf are invariably wild, and 
others, as the elephant, are easily tamed. We may, however, 
view them in another way, for all the genera that have been 
tamed are found wild ^so, aa horsea, oxen, swine, sheep, 
goats, and dogs. 

13. Some animals utter a loud cry, some are silent, and 
others have a voice, which in some cases may be eipressed 
by a word, iu othere it cannot. There are also noisy 
animals and silent animals, musical and unmusical kinds, 
but they are mostly noisy about the breeding season. Some, 
as the dove, frequent fields, others, as the hoopoe, live 
on the mountains ; some attach themselves to man, as the 
pigeon. Some are lascivious, as the partridge and domestie 
fowl, imd others are chaste, aa the raven, which rarely 
cohabits. 

14. Again, there are classes of animals furnished with 
weapons of ofl'ence, others with weapons of defence ; in the 
former I include those which are capable of inflicting an in- 
jury, or of defending themselves when they are attacked ; in 
the latter those which are provided with some natural pro- 
tection against injury. 

15. Ammals also eshihit many differences of disposition. 
Some are gentle, peaceful, and not violent, as the ox. Soma 
are violent, passionate, andintroctable, as the wild buar. I 
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are ^nidect and fearful, as tlie stag and the hare. SerpeiXs 
■re illiberal and crafty. Others, as the lion, are lioeral, 
noble, and generous. Otiiera are brave, wild, and crafty, 
like the wolf. For there ia this diiference between tbe 
generous and the brave— the former meaiiB that which oomea 
of a noble race, the latter that which does not easily depart 
from itB own nature. 

16. Some aaimala are cuaning and evil-dispoaed, aa th« 
fiji i others, as the dog, are fierce, friendly, and fawning. 
Some are gentle and easily tamed, as the elephant ; some are 
susceptible of ahame, and watchful, aa the gooae. Some 
are jeaioua, and food of ornament, as the peacock. But man 
is the only animal capable of reaaaoing, though many 
others poaaess the fa:Culty of memory and iuatructiou in 
common with him. Ho other animal but man baa the power 
of recollection. In another place we will treat more accu* 
rately of the diaposition and manner of life in each clasa. 

CUAPTEK II, 

3 . All animala posBess in common those parts by which they 
take in food, and into which they receive it. But theae 
parts agree or differ in the same way as all the other porta 
of bodies, that is, either in shape or size, or proportion or 
position ; and besides these, almoat all animala poasesa many 
other parts in common, such aa those by which they reject 
their excrements, (and the part by which they take their 
food,)' though thia doea not exist in all. The part by which 
the food is taken in ia called the mouth, that which receivea 
the food from the mouth is called the stomach. The part 
by which they reject the excrement has many namea. 

2. The excrement being of two kinda, the animala which 
posseaa receptacles for the fluid excrement have also recepta- 
clea for the dry ; but those which have the latter are not 
always furnished with the former. Wlierefore all animala 
which have a bladder have a belly also, but not all that have 
a belly have a bladder; for the part appropriated to the 
reception of the liquid excrement is called the bladder, and 
that for the reception of the dry is called the belly. 

8. Many animals posaesB both these parts, anil that also 
by which the semen is emitted. Among animala that have 
the power of generation, some emit the semen into tbem- 

' Tlie irorda lii brack«ti) should probablj' b« excluded from th« tnt. 
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BelTCB, and *ocne inject it into others. Tlie former are 
called female, the latter male. la BOme animals there ia 
neither male nor female, and there ia a. diversity in the form 
of the parts appropriated to this office. For some animaU 
have a uterus, others have only aomething analogous to the 
utema. These are the moat essential organs; eoine of 
which eiist in aU aniniala, others in the majority only. 

CnAPTEK III. 
1. There is only one Bcnae, that of touch, which is common 
to all animals ; so that no exact name can be given to the 
part in which this sense residea, for in some animals it ia 
the same, in others only analogous. 

2. Every living creature is furnished with moisture, and 
must die, if deprived of this moisture either ia the course 
of nature or hy force. But in what part of the body this 
moisture resides is another question. In some animals it is 
Ibund in the blood and veins, in others the situation is only 
analogoua, hut these are imperfect, as fibres and serum.' The 
eenae of touch resides in the simple parts, as in the flesh and 
in similar places, and generally in those parts which contain 
blood, at least in those animalB which have blood ; in others 
it resides in the analogous parts, but in all animals in the 
simple parts. 

3. The capacity of action resides in the compound parts, 

as the preparation of food in the mouth, and the power of ^B 
locomotion in the feet or wings, or the analogous parts. 
Again, some animals are sanguineous, as man, the horse, and 
all perfect animals, whether apodous, bipeds, or quadrupeds ; 
and some animals are without blood, as the bee and the 
waep, and such marine animals as the sepia and the carabus,' 
ftnd all animals with more than four legs. 

Chapteb IV. 
1. These are also viviparous, oviparous, and vermtparous 
animals. The viviparous, are such as man, and the horse, the > 
seal, and others wliieh have hair, and among marine animals 
the cetacea, as the dolphin and those wliich are caUed selache.' 

' Fibrea and eeniin, ai compared with veins and blood, reftir to tht 
•vculation in Riiimals icitlioiit red blood. 
■ Falinunu, Spin; LobitCT. ' Curtilaginoiia fl«het> 



Some of lliese are furnished with a blow-hole, but have no 
eiUe, aa the dolphin and the whale. Tlie dolphin has its 
blow-liole on the back, the whaie in its forehead; others 
bave opeD gill?, as the aelaohe, the galeus,' and the batua.' 
That is called the egg of the perfect foetua, from which the 
future auinial ia produced, from a part at first, while the 
remainder serves for its food. The wonn is that from the 
whole of which the future animal is produced, and the 
foetus afterwards acquires parts and increases in size. 

2. Some viviparous animnta are internally oviparous, na 
the selache; others are internally vin parous, as mankind 
and the horse. In different animals the foetus aBaumes a, 
different form, when first brought into the world, and is 
either a living creature, on egg, or a worm. The eggs of 
Bouie animals, as birds, are hard-shelled, and are of two 
colours. Those of the selache and some other animals are 
Boft-skinned, and have only one colour. Some species of tbe 
vermiform foetusare capable of motion, others are not. But 
in another place, when we treat of generation, we will dwell 
more accurately on these subjects. 

Chapteb v. 

1. Some animals have feet, others have none ; of the for- 
mer some have two foet, as mankind and birds ouly ; othera 
have four, as the lizard and the dog ; others, as the scolopen- 
dra and bee, have many feet ; but nil have their feet in pairs. 

2. And among apodous swimming animals some have 
flna, aa fish ; and of these some have two fina in tbe upper 
and two in tbe lower part of their bodies, as the chryso- 
phya' and labrax;* others, which are very long and smooth, 
niive only two tins, aa the eel and conger ; others have none 
at all, as the lamprey and others, which live in the sea aa 
serpents do on land, and in like manner swim in moist places ; 
nad some of the genus selache, as those which are flat and 
ba\'e tails, ns the batoa and trygon, have no fina ; theae fiah 
swim by means of their flat surloces ; but the batrachus*haa 
fins, and so have all those fish which are not very thin in pro- 
portion to their width. 

3. But the animals which have apparent feet, as the eepba- 
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lopods, swim both with their feet and fina, and move ijiiicklj' 
upon the hollow paj-ts of their hodies, aa the sepia, teuthie, 
and polypus ; but none of them can walk except the polypos. 
Those animals wLiich have hard skins, as the carahus, swim 
with their binder parts, and move very quickly upon their 
tail, with the fins which are upon it, and the newt both with 
its feet and taU, and (to compare small things with great) it 
has a tail like the glanie.' 

4. Some winged animals, aa the eagle and the hawk, are 
feathered ; others, as the cockchafer and the bee, mem- 
branaceous wings ; and others, aa the aJopes' and the bat, 
have wings formed of skin. Both the feathered and leather- 
winged tribes have blood ; hut the insects, whicb bave naked 
wings, have no blood. Again, the leathered and leather- 
winged animals are all either bipeds or apodous, for they say 
that there are winged serpents m Ethiopia.' 

5. The feathered tribe of animals is called birds ; the other 
two tribes have no exact names. Among winged creatures 
without blood some are coleopterous, for they have elytra ] 
over their wings, as the cockchafer and the beetles, and others 
are without elytra. The animals of this olaas have either 
two or four wings. Those with four wings are distin- 
gnisbed by their greater si^e or a caudal sting. The diptera 
are either such as are small, or have a sting in their head. 
The coleoptera have no sting at all ; the diptera have a sting 
in their head, as the fly, horse-fly, gad-fly, and gnat. 

6. All bloodless animals, except a few marine species of 
the cephalopoda, are smaller than those which have blood. 
These animals are the largest in warm waters, and more so 
in the sea than on the land, and in &esh water. All creatures 
that are capable of motion are moved by four or more limbs. 
Those with blood have four limbs only, as man has two 
hands and two feet. Birds have two wmgs and two feet ; 
quadrupeds and fishes have four feet or four fins. But those 
animals which have two wings or none at aU, as the serpent, 
are nevertheless moved by four limbs ; for the bendings of 
their body are four in number, or two when they have two 
wings. 

' Silurua glanis, L. (Strack). ' Probablj some kind of fljing 

aquirreL ' Herodotus, ii. 76 : " the form of this serpent is aimilki' 

to that of Ihe watev-aiiake j its wings are not feathered, but like Uuwe ut 
bats :" the d'aco lolatu may have gireu riae to lliig storj. 



7, Thufle bloodlesB animBlB whii;h have mnre than four 
feet, whether fumiahed witb feet or winga, always have more 
th&u four organs of locomotion, as the ephemera, which haa 
four feet and four wings ; and in this it not only a^ea with 
its peculiar manner of life, from vbich also it derives 
its name, but also that it is winged and four-footed; and 
ail ereaturea, whether they have four feet or many feet, 
move in the Bame direction, for thev aU move in the long 
way of their bodies. All other onimala have two leading 
feet, tbe crab alone has four. 

Cbapteb VI. 

1. Tei following are the principal classes which include other 
animals— birds, fiBhea, cetacea. All theae have red blood. 
There is another claas of animals covered with a ahell, and 
called shell fiah, and an anonj-mous class of Boft-ahdled 
animals (malacostraca), which mcludea carabi, caruini, and 
astaci ; and another of moUusca, such aa teuthia, teuthoB, and 
sepia ; and another clasa of annuloee animals. All these are 
without blood, and the species with feet have many feet. 
There are no large claesea of other animals ; for there are 
many forms which are not included under a single form, but 
either atand alone, having no specific diflerence, as man, or 
have specific differencee, tat the classes are anonymous. 

2. All animala with four feet and no wings nave blood. 
Some of these are viviparous, othera oviparous. The vivi- 
parous are not all covered with hair, but the oviparous have 
scales. The scale of a reptile la similar in situation to the 
scale of a fish. The class of serpents, sanguineous land ani- 
mals, is naturally without feet. Though some have feet, tJiis 
class is also covered with scales. All serpents, except the 
viper, are oviparous. Tbe ^iper alone is viviparous, ao that 
not all viviparous animala have hair ; for some fiahes also are 
wviparous. All animala, however, that have hair are vivi- 
parous ; for we may consider the prickles of the hedgehog 
and porcupine as analogous to the hair of animals ; for they 
answer the purpose of hair, and not, a» in marine animals 
that are so covered, of feet.' 

8. There are also many classes of viviparous quadruped^ 

1 Tbe fichinida. 
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I but they have never received noroea. Each kiud must, 
j therefore, be takea eeparately, as man, ae we apeak of lion, 
etag, horse, dog, and of others in like maimer. There is, 
however, one class of those that have a mane called iopburi,' 
as the horse, aas, mule, gmnus," hinnus, and those which in 
Syria are called mulea,^ &om their reaemhlance, though not 
quite of the same form. They copulate and produce young 
from each other, so that it is aecesaary to consider well the 
nature of each of them separately. 

4. "We have now treated of these things in an outline, for 
the sake of giving a taate of what we are at^rwards to 
consider, and of how many. Hereafter we will speak of them 
more accurately, in order that we may finst of^ all examine 
into their points of ditference and agreement ; and after- 
wards we will endeavour to inquire into the causes of 
these things, but it will be a more natural arrangement to 
do so when we treat of the history of each. For it ia evident 
from these things what they ore, and what we have to de- 
monstrate. 

5. Our first subject of consideration ranat be the porta of 
which animals are made up, for these constitute the chirf 
and the whole difference among them ; either because they 
have them or are without them, or these parts vary in posi' 
tion or arrangement, or in any of the difierences mentioned 
before, in form, size, proportion, and difference of accidents. 
Krst of all, then, we will consider the parts of the human 
body ; for, as every one can best understand the standard of 
money with whiehhe is moat familiar, ao it ia in other things. 
And of necessity, man muat he the best known to ns of all 
animals.. The porta of the body are, indeed, plain enough to 

, every one's common sense ; but, that we may not forsake our 
arrangement, and may have reason aa well as perception, we 
will speak, hrst of all, of the organic, and afterwards of the 
simple, parts. 

Chapteb vn. 

1. These are the principal parts iuto which the whole body ia 
divided. The head, neck, trunk, two arms, and two legs. 

' AmmalB irith long hair on their tails. 

' GiBnua ia tha oHipring of a mule and mere. Book vi. 24, 1. 
' Hemionua, perhapa the foal of a horeo and wild aaa, and ao div 
tinot Crom oreus, the fool of the he-aes and man. 
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The whole cavity, from the npck to the pudenda, ia called 
the trunk. That part of the head which ia covered with 
hair is called the cniniiun, the fore part of this ia called the 
Binciput. This is the last formed, being the last bone in 
the body which becomes hard ; the hinder part is the occi- 
put, and between the occiput and sinciput is the crown ot 
the head. The brain ia placed beneath the sinciput, and the 
occiput is empty ;' the cranium is a thin spherical bone covered 
with a skin without fleah. The skull has autures: in women 
there is but one placed in a circle ; men have generally three 
joined in one, and a man's skull has been seen without any 
sutures at all. The middle and smooth part of the hair is 
called the crown of the head ; in some persona this is double, 
for there are some people double-crowned, not from any for- 
mation of the bone, but only from the division of the ttoir. 

Chaptee VIII. 
1. The part immediately beneath the cranium is called the 
face in mankind alone, for we do not speak of the face of a fish 
or of an ox; the part immediately beneath the sinciput and 
between the eyes is called the forehead. Those in whom 
this feature is large are tardy ; those who have u small fore- 
head ore easily eicited; abroad forehead belongs to those 
who ore liable to be carried away by their feelings ; a round 
forehead is a sign of a pamionat« disposition. 

2. Under the forehead are two eyebrows; if they are 
F a gentle diapoBition ; the eyebrows 
I are an evidence of an austere tem- 
per J if they incline towards the temples, of a mocker and 
scoffer; if they are drawn down, it is a sign of au envious 
person. Beneath these ore the eyes, which by nature are two 
mniuuber: the ports ofeach eye are.first, the upper and under 
eyelid, the edges of which are furnished with hair. "Within 
the eye, the moist part with which we see is called the pupii ; 
round this is the iris, and this is surrounded by the white. 
Two comets of the eye are formed at the junction of the eye- 
lids, one in the direction of the nose, the other towards the 
temple. If these comers are large, they are a sign of an evil 
disposition; if those near the nose are fleshy, and have a 
■wollen appearance, they are an evidence of wickedneaa. 
■ Thu miitake ie sgoiu repeaUd in Ch. liii. 
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8. All otber classes of animals hare eyes, except sbell-fiah, 
and some other imperfei^t creutureH, and oil viviparous 
animak except moles have eyes. A person might, however, 
conclude from the following obaervation, that it has eyes, 
though it is quite without them, for it cettaiuly does not 
see at all, nor hag it any external eyes ; but, when the skin is 
taken off, there ia a place for the eyes, and the iris of the 
eye ia in the place which it would naturally occupy on the 
t-utside, as if they had been wounded in their birth, and the 
tkin had grown over the place. 

4. The white of the eye is generally the same in all animals, 
but the iris is very diflerent. In some it ia black, in others 
decidedly grey, in others dark grey, and in some it is the 
colour of the goat's eye, and this is a sign of the best dis- 
positioii, and is most to be prized for acuteness of vision. 
Man ia almost the only animal which exhibits a variety of 
colouring in the eye ; there are, however, some horses with 
grey eyea. 

5. The eyes of some persons are large, others small, and 
others of a moderate size — the last- mentioned are the best. 
And some eyes are projecting, some detp-set, and some mo- 
derate, and thoBe which are deep-set liaye the most acute 
vision in all animals ; the middle position ia a sign of the 
best disposition. Some people have an eye which ia perpe- 
tually opening and closing, others have an eye always uitent, 
and others a moderately -intent eye : this last is the best dis- 
posed ; of the others, the one ie impudent, and the other a 
aign of infirmity. 

Chapteb IX. 

1. The part of the head by which we hear, but do not breathe, 
is the ear ; for Alcmieon is mistaken when he saya that 
goats breathe through their ears. One part of the ear haa not 
received auj name, the other part is called the lobe. The 
whole ear la made up of cartilage and fleah. Internally, 
the ear boa the nature of a shell, and the laat bone is aimi- 
lar to the ear itself. The sound reacbea this part last, as 
it were in a chamber. There is no passage from the ear into 
the brain, but there is to the roof of the mouth ; and a vein 
extends from the brain to each ear.' The eyes also are con- 
nected with the brain, and each eye is placed upon a vein. 

I ^uiUcliian tube. 



2. Maa ie the odIj animal with ears that cannot move tbem. 
Among animals whiclihave the fa<^alty of hearing; sotneliave 
Cftre, and others, ae winged and scaly creatures, have no ear, 
bat aa open orifice in the bead ; all viviparous itnimals, except 
the seal, aud the dolphin, and other cetacea, have ears ; the 
wlaehe also are viviparous. The seal has open onfit'ea by 
which it hears ; the dolphin can hear, though it has uo ears ; 
all other animals can move their ears, but man alone does 
not move them. 

3. The ears (of man) lie in the same circle with his eyes, 
and not above them, as in some quadrupeds. The ears are 
either smooth, hairy, or moderate. These last are the best 
for hearing, but they do not in any way indicate the dis- 
position. They are large, or smalt or middling, or they are 
erect, or not at all, or only moderately erect. The moderately 
erect are a sign of the best disposition ; large and erect ears 
are an evidence of foolish talking and loqnacity. The part 
of the head between the eye and the ear is called the temple. 

4. In the middle of the face is the nose, the paasaee for the 
breath, for through this animals inhale and exhale, and 
through it also they sneeze ; this is the expulsion of a con- 
centrated breath, and is the only kind of breathing whicli is 
esteemed ominous or sacred : moreover, inhaling and exhal- 
ing is into the chest, and without the nostrils it is impossible 
to inhale or eihale, for inhaling and eihaling is from the 
breast by the windpipe, and not from any part of the head. 
But it is possible to live without this respiration through the 
nostrils. The smell also resides in this part ; this is the sense 
of odour. The nostril is very moveable, and not naturally 
immoveable like the ear. 

5. One part of the nose, namely, the division between the 
nostrils, is cartilaginous, but the passage is empty, for the 
nose is formed of two divisions. In the elephant, the nostril 
is very large and strong, and it answers to the purpose of a 
hand, for the animal can extend it, and with it take its food, 
and convey it to its mouth, whether tlie food is moist or dry. 
This is the only animal that can do so. 

■6. There are also two jaws, the upper and the under. All 
animals move the lower jaw, escept the river-crocodile, aud 
this moves the upper jaw only. Below the nose are two lips, 
the flesh of whicn is very moveable. The mouth is the 



...J 



1SS HiaroBT 31' AiniuxB. 



is 



cratre A the jawa and the lips. Tbe upper part is called 
the roof of the mouth, tlie lower, the pharjni. The tongue 
LB the organ of taate. This aeose resides in the tip, and, if 
food ia placed on the broad part of tbe tongue, tbe taste is 
less acute. The tongue pa,rtakeB of all tbe other sensations, 
aa harahness, heat, and cold, as well as that of taste, in com- 
mon with tbe rest of the flesh. 

7. The flat part of tbe tongue is either narrow or moderate 
in size, the moderate is tbe best, and most apt for clear elocu- 
tion. The tongue may be either too loose, or tied down, aa in 
stammerers and inarticulate speakers, The flesh of the 
tongue is porous and apongy. The epiglottis is a portion 
of the tongue, the double part of the luouth is the tonsils ; 
that in many divisions tbe gums, they are fleshy, and in 
them are fixed tbe bony teeth. Within the mouth there ia 
another part, the uvula, apillar filled with blood. If this part 
ia swelled with relaxation, it is called a grape, and chokes. 

Chapter X. 
1, The neck is the part between the bead and the trunk ; the 
&ont part is called the larynx, behind this is the oesophaguB. 
The Toice and tbe breath pass through the front part, the 
trachea, which ia cartilaginous, but the cesophagus is fleshy, 
and placed farther in, near the vertebra of the neck. The 
back of the neck is called the epoiuis. These are tbe parts 
as far aa tbe thorax. The parts of the thorax are some be- 
fore and some behind. First of all, below the neck is the 
breast with two mammie ; on these are two nipples, througli 
whicli tbe mOk of tbe female paases, Tbe mamma ia poroua. 
There is also milk in the breasts of men. The flesh of the 
momma in men ia thick, in women it is spongy and full of porea. 

2. The part below the thorax, in front, is the belly, and cA 
this tbe navel is the centre. Beneath this centre, tbe part on 
each side is called the iliac region ; the part in the centre, be- 
neath tbe navel, is called tbe hypogastric region ; the lowest 
part of this ia called pubes ; above the navel ia the epigaa- 
tric region ; the lumbar region 'is situated between the epi- 
gastric and iliac regions. 

3. Of the hinder parts the loin forms the division of the 
body, whence also its name is derived (isfit quasi iffofus). 
Tbe part of the central region which is like a seat ia tbe buc- 
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tock ; that on which the thigh tuma, the cotyledon. The 
peculiar part of women is the uteruB ; of men the penis, it 
IB external, at the extremity of the trunk in two parts ; the 
upper part ia fleshy and smooth, and Ja called glans ; this in 
covered with an anonymous skin, which, if it ib cut aaunder, 
doea not unite again, neither does the cheek nor the eyelid. 

4. Common to this and the glans ie the prepuce, the re- 
maining part 18 cartilaginous, readily increases in sIeb, and 
it is drawn in and out, contrary to that of the cloes of ani- 
mals coiled lophuri. Beneath the penis are two testicles, 
aurroiinded by a skin called the scrotum ; the testicles are 
not of the same nature as flesh, nor are they made of flesh. 
In another place we shall treat of the nature of all these 
partB more accurately. 

5. The pudendum muliebre is contrary to that of the 
male, for it is hollow under the pubes, not projecting like 
that of the male, and the urethra is outside the womb, for the 
passage of the semen of the male, and for the fluid excre> 
ment ofboth. Thepart of the body which joins the neck and 
the breast is called the jusulum ; that which unites the aide, 
the arm, and the ahoulder is the arm-pit. The region 
between the thigh and the hypogastric region is called the 
groin ; the part common to the thigh and the buttock on the 
inside is the perineum, that of the thigh and buttock on the 
outside is called hypoglutis. 

6. We have previoualy treated of the trunk. The hinder 
part of the breast is called the back : the parta of the back 
are two shoulder blades and the back-bone ; below the thorax, 
and opposite the stomach, are the loins ; the ribs belong 
both to the hack and the front of the tnmk, and are eight 
on each side, for we have never heard anything worthy of 
credit concerning the Ligycs, who are Baid to have seven ribs. 

Chapter XI. 
1. Mait has upper and lower side, the front and the back, and 
right and left side. The right and the left are nearly alike in 
their parts and in every particular, except that the left side 
ia the weaker ; but the back parts are not like the front ; 
nor the lower parts to the upper, eicept in this particular, 
that the parts below the hypogastric region are full-fleshed 
or lean in proportion to the lace, and the arms also answer 
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to the proportion of tlie lega. Those persons who have ■ 

short UiinieruB Lave also geaerally a sliort thigh : those who 
have small fi;et havealHO small handa. 

2, One ofthedoublepftrtaofthebudy iBthearm. Thepartfl 
of the arm aretbe Hhoulder,huinerus.eltK)W,cubituH,aaa the 
hanil i the parts of the hand are the palm and five lingers; the 
jointed part of the finger is the condyle, the imjuiuted part 
the phalani. The thumb has but one joint, all the rest have 
two. The bending of the arm and finger is always inwards. 
The arm is jiJao bent at the elbow : the inner part of 
the hand ia called the palm; it is fleshy, and divided 
by strong lines. Long-lived persons have one or two lines 
which extend through the whole hand ; short-lived persons 
have twoUiiea not extending through the whole hand. The 
joint of the baud and arm is the wrist The outside of the 
nand ia sinewy, and has not received any name. 

3. The other double part of the body is the leg. The 
double-headed part of the lee is called the thigh, the move- 
able part ia called the patella, that which has two bones 
the tibia ; the front of this part is the sbin, the bind part 
the calf of the leg. The flesh ia full of sinewa and veins ; in 
those persons who have large Lips, the flesh ia drawn up- 
wards towards the hollow part under the knee, in those who 
have not it ia drann down. The lovk'est part of the sbin is 
the ankle, and this is double in each leg. The part of the 
leg with many bones is culled the foot, the bind part of whii^h 
is the heel. The front part is divided into bve ti>es ; the 
under part, whi::h is fleshy, is called the sole of the foot; 
the upper port, (the instep,) is sinewy, and baa not re- 
ceived any name. One part of the toe la the nail, tbe other 
ia the joint ; the nail ia on the extremity of the toe, and the 
toes are bent inwards. Those who have the sole of the foot 
thick, and not hollow, but walk upon the whole of the foot, 
are knavish. The common joint of the tliigh and the leg is 
the knee. 

Chaptek XII. 
1. These parts ore poaseeaed in common by the male and fe- 
male ; the position oi the estemal parts, whether above or be- 
low, before or behind, on tbe right side or the left, will appear 
(oimere inapeetion. It is neccsaary, however, to enumerate 



them, for the reaaons nhicli I hflTe mentioned before, thftt 

its proper place being aseigned to each part, any difference in 
ibeir arrangement in man and other animals may be lege 
likely to escape our notice. 

2. In man, the parta of the body are more naturally di- 
vided into upper and lower than in any other animal, for all 
the upper ana lower parts of hia body are arranged accord- 
ing to the order of nature above and below ; in the aame 
way, alao, the fore and hind parts, and those on the right 
and lelt, are placed naturally. But in other animals some 
of these parts are either not at all so placed, or they are 
much more confused than in man. The head ie placed above 
the body iu all animals, hut iu man alone, as we have «aid, is 
this part corresponding to the order of all things. 

8, Next to the head is the neck, then the breast and the 
back, the one before and the other behind ; and each of them 
in the following order : — the stomach, loins, ])udenda, 
liu,uuch, then the thigh and leg, and, last of all, the fnot. 
The legs have the joint bent forwards, in which directioL 
alao is their manner of walking, and the more moveable par*, 
ofthe Wa as well as the joint is bent forward : the heel is be- 
hind. Each of the ankles is likean ear. From the rightand 
left aide come arma, having the joint bent inwards, Bo that 
the flexures both of the legs and arms are towards each other, 
especially in man. 

4. The senses and the organa of sense, the eyea, nostril, 
and tongue are in the same position, and in the anterior part 
of the body ; but the hearing, and its organ, and the ears are 
at the aide, and upon the aame circumference as the eyes. 
Kan has the eyea cloaer together, in proportion to hia size, 
than other animals. The aenae of touch is the most accurate 
of the human senses, and next to this the taste. In the rest 
of hia aenaea he is far surpassed by other animals. 

Ch4Ptkb XI n. 
1. Thb external parts of the body are arranged in thia 
manner I and, as I have said, are for the must part named and 
known from habit. But the internal parts ore not bo well 
known, and those of the human body are the least known. 
So that in order to explain them we must compare them with 
the same parts of those animals which are moat nearly allied. 



2. rirst of all, the brain ia placed in the fore-part of tlii; 
head, atid it occupies the same poBitioa in all iiuimala that 
have this pa,rt, which bdonga to all Banguinsoua and ceplia- 
lopodous animalB. In proportion to hie size, man has the 
largest brain of ail animala, and the moisteBt. Two mem- 
braaea enclose the brain : that outside the skull is the strong- 
est ; the inner oiemhraDe is slighter than the outer one. In 
all animals the brain ia in two portions. The cerebellum is 
placed upon the brain at its loweat extremity. It is different 
from the brain both to the touch and in appearance. 

3. The back of the head is empty and hollow in all ani- 
n)ala in proportioa to their size, for some have a large head, 
but the part lying under the iaee is less in those animals 
which hare round faces ; others have a small head and large 
jaws, as the whole tribe of Lophuri. In all animals the brain 
IS without blood, nor does it contain any veins, and it is 
naturally cold to thetouch. The greater number of animals 
have a small cavity in the centre of the brain. And round 
this a membrane filled with veins : this membrane is like 
skin, and encloses the brain. Above the brain is the smooth- 
est and weakest hone in the head — it is called sinciput. 

i. Three paasBges lead ttoai the eye to the brain ; the 
largest and the middle-sized to the cerebellum, the least to 
the brain itself. The least is that which is nearest the nostril ; 
the greater arc parallel, oni do not meet i but the middle- 
sized passages meet : this ia most evident in fishes, and 
these passages are nearer to the brain than the larger, but 
the least separate from each other, and do not meet. 

5, Within the neck is the tesopbagua, which also de- 
rives its odditioual name, the isthmus, from its length and 
narrowness, and the trachea. The trachea lies in front of 
the CBsophaguB in all animals which possess this part, that ia, 
all animals which breathe from the lungs. The trachea is 
cartilaginous in its nature, and contains but little blood : it 
ia surrounded with many smooth rings of cartilage, and it 
lies upon the upper port towards the mouth, opposite the pas- 
lage from the nostril to the mouth, wherefore, also, if any 
liquid ia drawn into it in drinking, it passes out of the mouth 
through the nostrils. 

6. Between the pass^es is the epiglottis, which can be 
fijJded over the passage which extends from the trachea to the 

c 2 



20 THE HlflTORT OF AKIMALfl. [D I' 

mouth ; hj tbe epiglottis the pasaage of the tongue is closed, 
at the other extremity the tracliea reaches to the middle 
of the lun)^, and alterwarda divides to each aide of the lungs. 
For the lung is double in all aainials which possess this 
part, though the division is not so marked in viviparous ani- 
mais, and least of all in man. The hunioo lungs are ano- 
malous, neither being divided into many lobes, ae iu other 
animals, nor being smooth. 

7. tn oviparous aniinals, such as birds and the oviparous 
quadrupeds, the parts are very widely separated, so that 
Ihey appear to have two liinga ; they are, however, only two 
divisions of the trachea extending to ea<;h aide of the lunga ; 
the trachea is also united with the great vein and with the 
iiart called the aorta. When the trachea is filled with air, 
jt distributes the breath into the cavities of the lungs, which 
have cartilaginous interstices ending in a point ; the passages 
of these interstices go through tbe whole lungs, always divid- 
ing from greater into less. 

8. The heart is connected with the trachea by fatty and car- 
tilaginous muscular bands. There is a cavity near the junction, 
and in some animals, when the trachea is Klled with breath, 
this cavity is not always distinguishable, but in larger ani- 
mals it is evident that the breath enters it. This then is the 
form of the trachea, which only inhales and exhales breath, 
and nothing else either dry or moist, or it sutlers pain till that 
which has passed down ia coughed up. 

9. The oesophagus is joined to the mouth from above, near 
the trachea, being united both to the spine and tlie trachea 
by membranaceous ligaments. It passes through the dia- 
phr^m into the cavity of tbe stomach, is fleshy in its nature, 
and IS extensible both in length and breadth, The huiimu 
stomach is Uke that of a dog, not a great deal larger than the 
entrail, but like a. wide bowel j after this there is an eutriiil 
simply rolled together, then an entrail of moderate width. 
The lower part of the abdomen is like that of a hog, for it is 
wide, and trom this to the seat it is short and thick. 

10. The omentum is united to the abdomen in the middle, 
and is in its nature a fatty membrane, as in other aniniaU 
with a siugle stomach and teeth in both jaws. The mesente- 
rium is over the bowf Is ; it is membranaceous, broad, and fat j 
it is united to the great vein and the aorta : through it eitead 



■uany numefuus ^eins at its juuctioQ with the iatestinet, 
reetiaing firont above ddwawaros. This ifl the nature of the 
OBsophfiguB, trachea, ami the purta of the Bbdominal cavity. 

CllAFTBE XIV. 

1. Ths heart has three cavitieH s it lies above the lungs, neaF 
the division of the trachea. It haa a fat and thick membrane, 
by wliich it is united to the gretit vein and the aorta, and it 
lies upon the aorta near the apes ; and the apes is placed in 
the same situation in all SDinials which have a uhest ; and in 
all auinuiia, whether they have or have not a cheat, the apes 
of the heart is forwarda, though it often eseapea notice by 
the change of position in the parts when dissected. The 
gibbous portion of the heart ie upwards ; ita apei is gene- 
rally fleaby and tbit-k, and there ia a ainew in tbe cavities. 

2. In all other unimala which have a cheat the heart is placed 
in the centre ; in man it is rather on tbe left aide, inclining 
a little from the diviaiou of tbe mammfe tonarda the left 
breast in the upper part of tbe cheat ; it is not large ; ita 
wliole form ia not long, but rather round, except that the 
estreuiity ends in a point It bas three cavitiea, as I ba\'e 
said. The greatest ia that on tbe right, the least on the 
left, the middle one is of intermediate size. They are all 
perforated fwwarde the lungs. It bas both the two amaller, 
and all of them perforated towards tbe lungs, and this is 
evident in one of the cavitiea downwarda from its point of 
alloc hmeut. 

3, Near the principal cavity it is attached to the great 
vein to which alao the mesenterium ia united, and in the 
middle it ia attached to the aorta. PaasBgea lead from 
the lungs to tbe heart, and they are divided in the same 
\say as tbe trachea, following the passagea from the trachea 
throughout tbe whole lungs, and the paasages leading troui 
tbe heart are on the upper part. Tliere ia no pasaage which 
ia common to them both, but by their union they receive the 
breath and transmit it through the heart ; for one of the 
pasaagea leads to the right cavity, and tbe other to the left. 
We will hereafter apeak of the great vein and tbe aorta in 
tbe portion of our work which treats of these parts, 

i.. In all animals wbiebbaveluugaandare viviparous, either 
ituenially or est«m&llj, the lung has more blood than all the 
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otiier partB ; for the whole lung is spongy, and through eaak 
perl'oration branirheB of the great vein proceed. Those peN 
BODB are deceived who say that the lungs are empty, drawing 
their coucluaion from diseected animaTa, from which all the 
blood has eecaped. Of all the viscera the heart alone con- 
tains blood, and in the lungs the blood is not in the lungs 
themselves, but in the veins by which they are perforated. 
But in the heart itself the blood is in eacn of the cavities, 
but the thinnest blood is in the middle cavity. 

5. Beneath the lungs is that division of the trunk which 
is called the diaphragm. It is united to the ribs, the hypo- 
chondriac region, and the spine. In the centre is a, smooth 
membranous part, and there are veins extending through it. 
The human veins are thick in proportion to the sise of the 
body. Under the diaphraem, on the right side is the liver, 
on the left the spleen, alike in all animals which are fur- 
niahod with these parts in their natural form and without 
monstrosity, for already there has been observed an altered 
order in some {[uadrupeda. They are joined to the abdomen 
near the omentum. 

6. The appearance of the human spleen is narrow and long, 
like that of the hog. Generally speaking, and in most ani- 
mals, the liver is not furnished with a gall, though this is 
found in some animals, The human liver is round, like that 
of the ox. This is the case also in animals oliered for sacri- 
fice, as in the district of Chalcis, in Eubcea, where the sheep 
have no gall, and in Naxoa it is so Inr^ in nearly all the am- 
mnla, that strangers who come to sacnflce are surprised, and 
think that it is ominous, and not at all natural. The liver ia 
united with the great vein, but hns no part in common with 
the aorta. For a vein branches off from tlie great vein through 
the liver, at the place where the gates of the liver, as they 
are called, are situated. The spleen also is only connected with 
the great vein, for a vein extends from this to the spleen. 

7. Next to these are the kidneys, which lie close to 
the spine. In their nature they are like the kidneys of 
oxen. In all animals that have kidneys tbe right kidney 
lies higher than the left, and is covered with less fat, and is 
more dry than the left. This is the same in all animuls. 
Passages lead from them to the great vein and to the aorta, 
but not to the cavity ; for all animals, except the seal, hai9 



thr bistoet of ANtUjixa. S3 

ft cavity m their kidnevB, though it is greater in some than 
in uthera. The human kidoeys, though similar to tboee of 
oxeu, are more Bolid thim in otiier animale, and tlie fiiRiiagLid 
that h ad to them end in the body of the kidney ; and thia ia 
a proof that thoy do not paes through them, that they con- 
tain so blood in the living animal, nor is it coagulated in 
them when dead ; but they have a small cavity, as I said 
before. From the cavity of the kidneys two strone paa- 
sagea lead to the bladder, and two others, etrong ana con- 
tinuous, lead to the aorta. 

S. A hollow, sinewy vein is attached to the middle of each 
kidney, which eitenda from the spine through small branches, 
and diaappears towarda the hip, though it afterwards ap- 
pears sgaia upon the hip, Tlie branches of these veins reach 
to the bladder ; for the oladder is placed lowest of all, being 
united to the passages which proceed from the kidneys by 
the neck which reaches to the urethra ; and nearly all round 
its circumference it is united by amooth and muscular mem- 
branes, very similar in Ibrm to those upon the diaphragm of 
the chest. 

9. The human bladder is moderately large in size, and the 
pudendum is united to the neck of the bladder, having a strong 
passage above and a small oue below. One of these pas- 
sagee leads to the testicles ; the other, which ia ainewy and 
cartilaginous, to the bladder. From this are appended the 
testicles of the male, concerning which we will treat in the 
part devoted to their conaideratioa. These parts are the same 
in the female, who differs in none of the internal parts except 
the womb, the appearance of which may be learned from 
the drawings in tne books on anatomy. Its poaition is upon 
the entralhi. The bladder is above the uterus. In a &ture 
book we will speak of the nature of the uterus generally ; 
for it ia not alike, nor has it the same nature in thein all. 

These are the internal and external parts of the human 
bodf, ood this ta their nature and their : 
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BOOK THE SECOND. m 

Chapter I, 

1. Or the parts of other animalH Bome are common to tlicm 
flil, a« I have said beibre, and some belong to purticiilrtr 
clasees, and they af>ree and differ in the manner often hefbi'e 
mentioned. For almost hU animals which differ in kjnil, 
have also their parte different in form, and there are eonie 
which have only a proportionate resemblance, but differ in 
kind, and otherti agree in kind, but not in form, and many 
parts belong to some which others hare not. Viriparotis 
quadrupeds have a bead and neck, and all the parts of the 
head, but they differ from Ciach other in their forms. The 
lion has one bone in the neck, but has no vertebne, and 
when laid open its internal parts are like those of a dog. 

2. Viviparous quadrupeds have fore-legs instead of arms, 
and in all quadrupeds, especially those which have the fore- 
feet much dividea, they are analogous to hands, for they 
use them as hands, ana the left tegs are lees at liberty than 
in men, except in the elephant, and this animal has the toea 
lees perfectly jointed, and its fore-legs much larger than the 
hind ones ; it has five toes, and short ankles to its hind legs. 
It has a trunk of such a nature and length as to be able to 
use it for a hand, and it drinks and eats by stretching this 
into its mouth ; this also it lifts up to its driver, and pulls 
'jp trees with it ; with this organ it breathes as it walks 
through the water. The extremity of the proboscis is curved, 
but without joints, for it is cartilaginous. 

3. Man is the only ambidextrous animal. All animals have 
their chest analogous to man, but not similar to his, for he 
has a wide chest, and theirs is narrow: no animal but man 
has pectoral mamme ; the elephant baa two mammie, but not 
on the breast, though they are in that direction. 

4. All animals, excepting the elephant, bend both their 
fore and bind lees in contrary directions, and also contrary 
to the way in wnich a man's limbs are bent. For in vIti- 
[laroiis ipiadnipeds, except the elephant, the joints of thfl I 




STUST OP ABIUAKS. 

IVire-legs are bent forwards, and thoBc of the hind-legs back- 
wards, and the_v hnve the boHow part of their circuraferenec 
oppoaite to each other : the elephant is not constructed u 
■ome Imve said, but is able to sit down, and bend his Icfja, 
but, jrom his great weight, is unable to bend them on both 
aides at once, but leans either to the right aide or the lett, and 
eleepB in this position, but its hind tegs are bent like a man's. 

5. In oviparous quadrupeds, as the crocodile, bzard, and 
8uch like, both the fore and hind legs are bent forwards, 
inelining a Httle to the side, and likewise also in other ani- 
mals with more than four feet, eicept that the middle joint 
of their last pair of legs is always doubtful, and is rather 
bent towards the side. And man also has both the flexures 
of his limbs in the same direction, and those of his arms 
and legs contrary to each other, for he bends the arm back- 
wards, except that the external part of the anti is a little 
inclined inwards, towards the side ; the legs bend forwards. 

6. No animal bends the joints both of its fore and hind 
legs backwards. The flexure of the cubitus and fore-leg n 
in a contrary direction to the flexure of the shoulder in all 
animals, and the flexure of the knee is contrary to that of the 
hip ; so that since man bends his joints in the contrary direc- 
tion to many animals, those which have such joints as man's 
also bend them in a contrary direction to many animals. Birds 
bend their limbs in a direction similar to that of quadruueds, 
for being bipeds, they bend their legs backwards, and nave 
winga instead of arms, or fore-legs, and these bend forwards. 

7. The seal is like a maimed quadruped, for immedi- 
ately beneath the scapula it has feet like hands, as are also 
those of the bear, for they are five-fingered, and each of the 
fingers has three joints, and a small claw : the hind feet are 
five-fingered, and each of tlie fingers has joints and claws like 
those upon the fore-feet ; in ahape they are I'ery like the tail 
of a fist). 

S. The movements of animals, whether they have four 
feet or more, are in the direction of the longer dinmeter of 
their bodies, and thus also they stand, the commencement 
of motion is always on the right side of their bodies. The 
lion and the camel, both the Arabian aud Bactrian, walk wiih 
tbe hind-foot following the fore-foot on the same aide, and 
this means that tbe right loot is not put before the left, but 
follows it. 
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Chaptbb II. 

1. Whateteb parts a man baa before, a quadruped has be- 
nealli ; those that are behind m man, form the quadruped's 
back ; most animals have a tail, tlie seal has n small one, like 
that of a atag ; bereafler we shall speak of apelike animals. 
All viviparous quadrupeds are, bo to say, rough, with hair, 
and not like mati, who, except on bia head, haa not much hair 
on his body, and what there is, is very fine ; but his head is 
more massy than that of other animals. 

2. Aud alt creatures that have their upper part rough 
with hair, are quite smooth, or only slightly rou^ beneath ; 
but man is contrary to this: and affain, each eyelid in man 

IB furnished with lasheB, and he haa hair on the cheek, and i 
j'ubes ; other animala are not so furnished, having no haicH 
on the lower eyelid, or only a few hairs under the eyelid. ^ 

3. But Bome hairy quadrupeds are rough all over, as tbfln 
hog, the bear, and the dog ; the neck of others ia the roughest 
part, as in those which have a mane, like the lion ; in others 
which have a mane, the back of the neck from the head to 
the point of the shoulder is hairy, as the horse and the mule, 
and among wild animals with horua, the bonosaua. The 
hipellaphuB,' as it is called, has a mane upon the point of 
its shoulder, and bo has the pardium,' though both these 
have a thin mane from the head to the shoulder, and the 
hipellaphus has a beard upon its larynx. J 

4. Both of these are horned, and have a cloven hoof: thfltfl 
female hipellaphus has no horns, it ia about the siee of aM 
Btag-, there are hipellaphi ia the country of the ArachottB, \ 
where also are buCaloes. The wild differ as much from do- 
meaticated osen, as wild hogs from tame ones ; for they 
are black, and of great atretigtli ; their nose is curved like 
au eagle's beak, and their horns lie backwards; the homs of 
the hipellaphus are very like those of the dorcaa :' the ele- 
phant is the least hairy of all quadrupeds. The tails of ani- 
mala are like their bodiea in roughnesa, and smoothness, ia 
as many as have tails in proportion to their size, for some 
have very small tails. 

■ Perhaps Njlghau (Liddol aud Scott's LeilLOn), or lome ki^gs Ud4 
■f Stag. ' Cameleopurd. (Sohneidar.) 

' Osieila or uitelape, so mtmed Crona the brightness j( tU ejt 
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5. CoRiela have a part peculiar to themselrea, caljed the 
hump upon, the back ; the Ba^trian camel differs from ths 
Arabitta ; the one has two humpa, the other but one ; and they 
have another hump below, like the one on their back, 'jpna 
which the rest of their body is Bupported, when they go 
down upon their knees. The camel has four mammsB, like the 
cow, and n tail like an aaa, and the pudeuditm is behind; 
it has but one knee in each leg, and not many joints, aa 
some perHuns Bay ; this appearance arises fi'om the position 
of the abdomen. It has a a talus like that of an ox, mu- 
shapen, and small in proportion to its size. 

6. The hoof is cloven ; it has not teeth in both jawa. 
The cloven hoof is formed in this manner ; the lower part is 
somewhat cloven, as far as the second joint of the toes, but 
the upper part is four-cleft as far as the first joint of the 
toes ; there is a membrane uniting the cloven parts as in 
geese, the foot is fleshy underneath like that of a bear, wbere- 
fore, when camels are used in war, and become footsore, their 
drivers put them on leather shoes. All quadrupeds have 
their legs bony and sinewy and without nesh, that is all 
aaimala with feet are so formed, excepting man, and they 
are without hips ; this is particularly the case with birds. 
But on the contrary, the hips, thighs, and legs of man are 
more fleshy than almost any other part of his body, for even 
the calf of hia leg is fleshy. 

7. Some sang^umeous and viviparous quadrupeds have many 
divisions in the foot, like the nands and feet of man ; for 
■ome, as the lion, the dog, and the panther, have many divi- 
sions of the foot ; others are cloven-footed, and instep of 
naila have hoofs, as the sheep, the goat, the sta^, and the 
river-horse. Some ai-e without divisions in the foot, as the 
Bolidunguli, the horse, and the mule. Tlie genua of swine 
belongs to both classes ; for in Illyria, Peeonia, and other 
plaoes, there are awine with a solid hoof. Those with a two- 
cleft hoof have two divisions, before and behind i in those 
with a solid hoof this is continuous. 

8. Some animals have boms, others have none ; most of 
those with horns have also cloven feet, aa the ox, the stag, 
and the goat. ~We have never seen an animal with a solid 
hoof with two horns, and there ore only a few that liave a 
loUd hoof and one horn, as the Indian ass, and the oryx.' 

' intolopo Orji. 
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Of all animals with a solid Loof, the Indian si's alom; haa a 
talua. EJwine, as I «aid before, belong to both clasBes, so that 
tliey have not a well-t'omieil astruguluB. 

d. Many animals with cloven boofs have a talus ; no Bni> 
mala with their feet in many divisions have a talua, nor has 
man. The lysx haa as it were ball' a talus, and so haa the 
lion, but it is more intricate, ae some pret«nd. The talus is 
always in the liind leg, and it ia placed upright upon the gamb, 
with the lower part outwards, and the upper part inwards ; 
the parts called Coa' turned inwards towards each other, and 
the Cilia turued outwu'da, and the projecting portions up- 
wards. Tliia is the position of the talus, m all aoim^s 
wliich are furnished with this part. Some animals have a 
cloven hoof, and a mane, and two horns turned towards each 
sther, as the bonassus, an animal whiuh inhabits the couii* 
try between Pieonia and Media. 

10. All animals with horns are four-footed, unless there is 
an^ animal which metaphorically, and for the sake of a word, ia 
said to have horns, as tney say that the serpents in the neigh' 
bourhood of Thebes in Egypt have, though it is nothmg 
moi% than an appendage, that is called a horn. The stag is 
the only aninial that haa solid homa, the horns of oil other 
aniniftlfl are hollow for a part of their length, and solid at 
the ej;tremity ; the hollow part is principally formed of skin, 
and round this is arranged the solid part, as in the horns ot 
oieu. The stag ia the only animal which casts its horns ; 
they are reproduced ; this takes place every year after the 
animal haa attained the age of two years ; other animals 
never lose their horns unless destroyed by violence. 

Chaptek III. 
1. The parts of the mamm» also, and the oreans of genera- 
tion, are different in man and in other animals For some 
have the mammce forward on or near the breast, and two 
mamm» with two nipples, as man and the elephant, as I 
said before, for the elephant has two mammffi near the arm- 
pits ; in the female they are small, and do not bear any 
proportion to the size of the animal, so that they are 
scarcely visible in a side view; the males also have mammxaa 
well as the females, but they are exceedingly small. 

' Cot, the highwt Uirow with the Aitrsgnliu with the convex tide Dp< 
parmott, uppoaed to Cliia, tlie laweat tliniw, eixea and ave*. 
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2. Tlie bear has four, otlier anininla have two mamms upon 
tbethigbB.and twonipplee like slieei) ; othere have fournippleB, 
as the cow J Bome animals have not their nippies on the breBst 
and thigha, but on the abdomen, ae the dog and the hog, 
they have many nipples, but not all of the same eize ; other 
flnimalB atao have more than two, as the panther, whieh has 
four ou the abdomen ; the lionegs has two on the abdomen, 
the camel has two niammsB and Ibiir nipples, lilie the cow. 

8. Among animaU with a solid hoof the males have no 
niammee, except some horses which bear a resemblance to 
their dams. Some nialea have the penis external, as man, and 
t)ie horse, and many others ; some internal, as the dolphin. 
Of those animals in whieh it ia external, some have it in 
front, as those which I have named ; and some of these have 
both tlu penis and testicles loose, as in man; others have 
tbem close to the abdomen ; some have them more, others 
less loose, for this part ia not equally free in the boar and 
tbe horse. 

4. The elephant has a penis like a horse, but small and less in 
proportion to the si/.e of its body ; its testicles are not external 
but internal, and near the kidneys, wherefore aleo the work 
of copulation is quickly performed. The female has the 
pudendum in the same position aa the udder of the sheep, 
and when excited with desire, it is lifted up outwards, so as 
to be ready for copulation with the male ; and the orifice of 
the pudendum is very wide. Most animals have the penis 
in the same direction, but some areietromingeiit.usthelynx, 
lion, camel, and hare. In some males, aa I have said, the 
direction of the penis ia different, but all females are re- 
troininfrent, for even in the female elephant the pudendum is 
placed under the thighs, as in other animals. 

5. llie penis is very different in different animal8,for in some 
it is cartilsginous and fleshy, as in man ; the iteshy part doea 
not swell, but the cartilaginous portion is erected; in others 
it is sinewy, aa the camel and the stag ; in others it is bony, as 
the fox and the wolf, the weasel and the martin, for the 
martin also has a bony penis. 

6. Again, man being a perfect animal, baa the upper part 
of his body lesa than the lower part ; the contrary ia the case 
with other sanguineous animala : by the upper portion of 
his body we mean the portion of bis body from the head to 
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the nnua , and hy the lower, the parts from hence down- 
warda. In those aoimalfi which have feet the hind leg ii 
the luwer part of the body in point of eize; and in those 
without lege, the eame relation la observed in their various 
kinds of tails. Such is the nature of perfected animals, but 
they differ in the development of their parts. Man in the 
young state has the upper part of his body greater than the 
lower ; but as he grows the proportion of his parts changes, 
wherefore also he is the only animal which does not move in 
tlio same way when young and when grown up, for at first 
a child crawls like a four-footed aaimal. 

7. Some auimuls grow in the same proportion throughout,as 
the dog — others when they are first born have their uppei 
part proportionally less than the lower, but as they approaeh 
maturity, the upper parts increase in size, as in the lophuri, 
for in these animals the part from the hoof to the haunch never 
grows after their birth. 

8. There is a great difference in the teeth of animals, both 
among themselves and from the human type ; all viviparous 
and sanguineous quadrupeds have teeth j some have teeth in 
both jawa, which others have not ; this is the first distinction. 
Those which have horns do not possess teeth in both jaws, 
for they have no front teeth in the upper jaw. Tliere are 
others, as the camel, which, though it has no horns, has not 
teeth in the upper jaw. 

9. Some animals have tusks like the boar, others have not ; 
some have pointed teeth, as the Hon, panther, and dog ; the 
teeth of others have an even surface, as the ox and the horse. 
Animals with pointed teeth have their teeth fitting into each 
other; noauimol has both tusks and horns, neither those 
with pointed t«cth nor any others. Most animals have their 
front teeth sharp, and their hind teeth flat ; all the teeth of 
the seal are sharp pointed, showing an approximation to the 
race of fishes, for all fishes have pointed teeth. 

10. None of these genera have a double row of teeth. But, 
if we may believe Ctesias, there are some which have this 
peculiarity, for be mentions an Indian animal called marti- 
chora, which had three rows of teeth in each jaw ; it is aa 
large and as rough as a lion, and has similar feet, but its 
ears and face are like those of a man; its eye is grey, and 
ita body red ; it has u tail like a luud scorpion, in which then 
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is a sting ; it darta forth tne spines with whii;h it ia 
corereil iDEtead of hair, and it utters a noise resembling the 
united sound of a pipe and a trumpet ; it is not less swift of 
foot than a stag, and is wild, and deTours men. 

11. Man sheds his teeth, and so do other animals, aa the 
horse, the mult!, and the ass ; man sheds his &ont teeth, but no 
animal sheds the molar teeth ; awine do not shed any of their 
teeth. About dogs, tliere is some doubt; some persona think 
they do not shed tlieir teeth at all, others that they shed only 
the canine teeth ; but it has been observed that they do shed 
their teeth like men : perhaps it has escaped notice, because 
they do not shed them before the inner ones, which are simi- 
lar, are grown up, 

12. And it is probable that the same takes place in other 
wild animals, since they are said only to shed their canine 
teeth. Touug doga are known from old ones by their teeth, 
for young dogs have sharp white teeth, old dogs have theni 
black and blunted. The horse is in this reaped different 
from all other animals ; for while the teeth in other animals 
become darker as they grow older, in the horse they become 
more white. 

13. Those which are called canine teeth are placed between 
the cutting and the molar teeth, and partake of the nature of 
both, for they are wide below, but sharp at the top. The 
male has more teeth than the female in mankind, and sbeep. 
and goats, and swine. This has not been observed in other ■ 
animals. Those persons which have the greatest niunber of 
teeth are the longest lived ; those which have tliem widely 
separated, amaller, and more scattered, are generally more 
short lived. 

14. The last molar teeth, which are caDed wisdom teeth, ap- 
jiear, both in the male and female about the age of twenl^, 
and some women cut the moia* teeth at eighty years of age, 
causing great pain in the extremity of the jaw, and some 
men also : this happens with persona who do not cut their 
wise teeth at the proper age. 

15. The elephant has four teeth on each side, with which l^e 
grinds his food, for he reduces his food very small, like meal. 
Besides these, he has two tusks : in the male these are large, 
and turned upwards ; in the female they are small, nud bent 
in the cuntrary direction. The elephant has teeth tis sokin 
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aa it ia bom ; but the tueks are Bmall, and therefore in* 
conspicuouB At first. It has so amaJl a tongue witbin itf,— 

mouth, that it is difficult to see it. ^jl 

Chafteb it. ^H 

1. Animals have very differently -sized mouths, for some hav6 
wide, open moiitha, as the dog, the lion, and all aninmls 
with pointed teeth ; other animals have a small mouth, aa 
man, or a moderately-si/ed one, ae the ewine. The Egyp- 
tian river-horBe has a mane like a horse, and a cloven hoof 
like the oi ; it has a flat face ; the talua is like that of other 
aninials with cloven hoofs, and it has large projecting teeth ; 
it boa a tail like a hog, and utters a aound like the neigh- 
ing of a horse; it ia about the size of an ass, and its skin ia 
BO tbick that shields are made of it ; its intestines are like 
those of a horse or asa. 

Ceapteb V. 
1. SouE animals unite in their nature the characteristics of 
inan and quadrupeds, as apes, monkeys, and cynocephali. 
Tbe moukey is au ape with a tail ; eynocepbali have the same 
form as apes, but are larger and stronger, and their faces 
are more like does' faces ; tliey are naturSly fierce, and their 

teeth are mort 

genera. 

2. The apes 
some resembia 
because they a. 
before, there is 
is coarse, and s 



Tike dogs' teeth, and stronger than in other 

1 hairy in their upper parts, i 
i to quadrupeds, and also i 



3 as to bear 
I the lower, 
., for in this particular, as I said 
a difference in men and brutes ; their hair 
les ai-e rough both above and below. They 
likeness to men in their face, for their nos- 
trils, ears, aud teeth, hotli the fore and back teeth, are like 
his ; and as for eye-Jaslies, though other animata are entirely 
without them, the ape has them on the lower eye-lid ; they 
are, however, very tbin, and altogether smaU. 

3. Upon the breast are two smaJl mamnu(),with two nipples ; 
the arms are like those of man, but hairy ; both tbe arms and 
legs are bent like those of man, the curves of the limbs being 
turned towards each other. Besides these, it has bands, fin 
gers, and nails like those of man, but all indicating an ap- 
prciimation to tbe brute; their feet are peculiar, for tliej^ ■ 
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are like great handa. The fiagere upcn them are like those 
on the handB, and tlie middle one is the loiigeftt ; the sole 
of the foot is like a. hand, except that it exteads the whole 
length of the hand like a palm, and ia hard at the extremity, 
and is a bod and obscure represeatation of a heel. 

4. The feet are used for both the purposes of bands aud 
feet, and are bent like hands. The humerus and the temur 
are short compared with the cubitus aud the leg. The navel 
ia not promiiieut, and there ia a hard piace about the region 
of the navel. Like quadrupeds, the upper purt of the body 
ia much larger than the lower, ahnoBt in the proportion of 
fire to tliree, and the feet are like hands, ana as it were 
made up of hands and feet, a foot aa far as the extremity 
of the heel, and the remainder like a hand, fur the fingers 
are furnished with soinething like a palm. 

5. The ape paasea more of it« time aa a quadruped than 
a biped, and hice a quadruped, it has no nates, nor has it 
a tail like a biped, but only something in representation of 
a tail. The pudendum of the female resembles that of a 
woman ; that of the male is more like a dog's. The monkey, 
as I said before, has a, tail, and all the internal parts of 
the body are like those of man. The external parts of Tiri- 
parous quadrupeds are of this nature. 

Chapter VI. 
1. OviPAHors and sanguineous quadrupeds (for no aan- 
guineouB land animal that is not either a, quadruped or apodal 
is oviparous) have a head, neck, back, upper and lower parts 
of the body, and fore and hind legs, and something resem- 
bling a breast, like oviparous quadrupeds : most of them also 
have alarge tail, some a small one; all of them hare many toes 
and divided feet, and all the organs of sense, and a tongue, 
except the Egyptian crocodile. And in this respect it re- 
sembles some fianea, forthe tongue of fishes is thorny, and 
not tree, and in some the place for the tongue is altogether 
emootb, and without division (so that nothing ia risible), 
unlesa the lips are drawn aside. 

2, They have no ears, only a pasaaj^e for hearing ; neither 
bare they any mammse, and the penis and testicles are in- 
ternal, and not estemal. Thev have no hair, but are covered 
with scales, and all ore fumi'shed with sharp teetb. The 



r-cocodiles have eyes like hogs, and great sharp teeth, 
strong claws, and an unbroken scaly ekin. In tlie water 
their sight is imperfect, but very good on land. They pass 
the greatest part of the day on land, and of the night in tht 
water, for they cannot bear the cold air. 

Chapteb VII. 
1. The chameleon has the whole of its body tike tliat of a 
lizard, and the riba, descending downwards, are joined to- 
gether on the hypogastric region, like those of fish, and 
the bock-bone stands up, like that of a fiah ; its face is like 
that of the choeropithecus.' It has a very long tail ; the ex- 
tremity is very smooth, and rolled together like a thong. It 
is raised, upon longer legs than a lizard ; the joints of the legs 
are bent in the same direction us tlie lizard's. 

2. Each of its feet is divided into two parts, having the 
same relation to each other as our thumbs have to the 
rest of the hand : and, for a short distance, each of these is 
divided into toes ; in the fore-feet tlie internal part has three, 
the external two toes ; in the hind feet the internal part 
has two, aud the eitemnl three toes ; there is a claw upon 
each of its toes like that of birds of prey ; its whole body 
is rough, like the crocodile. 

3. Its eyes are placed in a, hollow, and are very large 
and rouna ; surrounded with skin like the rest of its body, 
and in the middle is left a small aperture through which 
it sees ; this is never covered with skin. The eye is turned 
round in a circle, and it cnn direct its vision to any side, so 
that it can see where it will. The change in the colour erf 
its skin takes place when it is filled with air. It can acquire 
either a black colour, like that of the crocodile, or oclireous, 
like that of the lizard, or spotted with black, like the pan* 
ther ; and this change takes place over the whole body, for the 
eyes also change like the rest of the body, and so does the tail. 

4. Its movements are slow, like those of the tortoise ; 
when dying, it becomes ochreous, and retains this colour after 
death. The tesophagus and trachea of the chameleon are 
sinnlar to the same parts in lizards ; it has no flesh, except a 
little on the head and cheeks, and upon the appendage at the 
eud of its tail. It has no blood, except about the heart, and 

■ Simia roBtniU. or prrlin)'; hsboiin. (The idrnlifiealiuu tf tht 
tuimoln. mIr-R hlherwiat ui^lru, >in Kiiin /mm Ikt GmHtn t-*«iltllM 
ty S/.oc*. 1816.) 
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5. ^Hie brain lit^ alittle above theej-es, and b eontiniioiw 
with them ; and when the outside skin of the eye is tafaeu 
away, a bright object shines through it, like a bright 
ring of brass. Tlimiigh the whole of its body maiiy strong 
membranes are extcndeil, which are mueh stronger tfian in 
other animals. It bn-uthes gtrongly for some time alter it 
has been dissected, and there are some slight movements ut 
the heart; it also continues to contract its sides, but not the 
other parts of the body. It has no distinct spleen ; and it 
hidei itself in rocks like the lizard. 

Ceaptek VIII. 
1. Blbds also have many parts like the animals described 
above. For aJi these have a head, neck, back, and under 
parts of the body, aud something resembling a breast. They 
nave two legs, and thus resemble men more than other ani- 
mala, except that the joints bend backwards like those of quad- 
rupeds, as I said before. They have neither hands, nor fore- 
feet, but wings ; herein they difi'er from all other animals. 
Again, the hip is like a thigh, large and united as far as 
the middle of the abdomen, so as to luck like a thigh, 
when it is separated from the rest of the body; and the thigh 
where it is joined to the leg is another part. The claas of 
birds with crooked clawa have the largest thigh, and 
stronger breasts than others. 

2. All birds have claws and many divisions of the foot ; 
in most of them the toes are quite separate ; but the swim- 
mers have their feet covered with a web, but even these have 
distinct and jointed toes. All birds that fly high in the air 
Lave four toes ; and, generally, these are placed three for- 
wards, and one backward, like a heel ; a few birds have two 
toes turned forwards and two backwards, as the bird called 
jyni.' This bird is somewhat larger than the spiie,' and is 
Tariegated in appearance. The formation of its toes is pecu- 
liar, and BO is that of its tongue, which is like a serpent's. 
This it can project from its mouth, as much as the width of 
four fingers, and draw it in again. Like a snake It can turn 
il« neck quite round, whilst the rest of its body is perfectly 
' Jjni torquilU, wry-nedi, " rrfngilla, Bnoh. 
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still. It baa lai^e claws, like those of the colitu,' and it 
hisses with its voice . 

3. Birds have a mouth, but its construction is peculiar, 
r<)r they haye neither lips nor teeth, but a beak, and 
neither ears nor nostrils, but only passageii for theee organs, 
for the nostrils iu the beak, and for the ears in the head. 
Tbey have two eyes like other uaimats, without eyelaehes ; 
hhen heavy with sleep, tliey close their eyes with the 
lower eyelid ; and all posBcuH a nictitating membrane, which 
closes the eye. The owl-like birJs also use the upper eye- 
lid. The same is the nature of the scjity animals, as the 
Silurians, and others of this class ; all of them close tbeir 
pyes with the lower eyelid, but they do not all wink like 
birds. Again, birds have neither scales nor bair, but 
fr-nthera ; all the featliers bave a stem. 

i. Birds have uo tail, but a rump; in birds with long 
h'f^s, or palmated feet, this is short, in others it is large. 
These last, when they fly, keep their legs close to the 
body, but the others stretch them out behind them. All 
h'tma have a tongue, but this differs in various kinds: 
s.iine have it large, others small. Weit after man, some 
birds articulate words better than any other animals; this la 
|)articularly the case with those with broad tongues. No 
oviparous animal has an epiglottis on its trachea : but it 
can close and ojien the passage, so as to prevent any heATj 
thing finding its way into the lungs. 

5. Some tribes of birds have spurs ; this is never the 
case with those which have crooked claws. Tliose with 
crooked claws are more active in flight ; those which have 
spurs, are heavier in their make. 

6. Some birds have a crest, mostly formed of erect 
feathers ; the domestic fowl, alone, ia peculiar, for its crest 
ta neither flesh, nor veiy unlike flesh. 

Chapteb is. 
1. Among aquatic animals, there is one class of fish, which 
eTiihracea many forms, and is separated from other animals, 
for it has a head, and upper and lower parts, in which last 
are the stomach and bowels, and a continuous and undivided 
tail. This ia not alike in all. They have neither neck nor 
limb, nor internal and external testicles, nor mammaj, nor 

' Perhaps Cai-vus galguliu. 
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hu 0117 other i 
indeed all viripHrous n 



; that IB not viviparoiw, nc» 
^ mala, but tlio?e only that are iiiter- 

nallj viviparoiiB, and ntit first of all oviparous. For the dol- 
phin is a vivipuroiis animal, wlierffore it haa two mammae, 
not indeed above, but uear the organs of reproduction. It 
has not evident nipples, but, ns it were, a stream flowing from 
esch side. From theee the milk eiudeB, iind the young ones 
Buck aa they follow the mother. Thia has heen distmetly 
^obeerved by some persons. 

2. But hah, as we Ijave obserred, have neither manimn 
nor uny external passage for the genital organs. In the 
branchia they have a distinctive organ, through which they 
eject the water they have received into their mouths; and 
tliey have fius, moat fishes have four, but the long fishes, as 
the eel, have only two placed near the branchia, and in this 
neapect the ceatreus,' a tjsh iu the lakeof Siphie, is similar tc 
tlie eel,' and so is the fish caJled taenia.' Some of these 
long fish have no lins,aa the munena, nor have they divided 
branchia like other fish. 
4 3. Some fish with branchia have coverings over their bran- 
chia ; in all the cartilaginous fishes they are uacovered. All 
fishes that have coverings have the branchia placed on their 
sides ; among the cartilaginous fishes some are broad in the 
lowest part, as the narce' and the bates ;' some very long in 
the sides, as all the galeodea.' In the batracus,' although the 
branchia are on the sides, they are covered with a coriaceoug, 
not a prickly membrane, like those of fishes which are not 
cartila^noua. 

4. In some fiahes with branchia they are single, in others 
double, but the last towards the body is always single. 
Some have but few branchia, others have many ; but their 
number is always equal on both sides, and those with the 
smallest number have always one on each side; this is 
double in the capros ;' others have two on each side, some- 
times these are single, sometimes double, as in the conger* 
and the scariis ;'" others have four simple branchia on each 
aide, aa the ellops," synagris, miirrena, and eel; others have 

' Hugil, mullft. ' Murtetia soguilla. ' Ferhaps Cepoln tEcnia. 
' - " ■ ■ • " ■ ■ fn,g ^hari tribe. 
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four, ntl divided escept the last, as t!»e ciehle,' perca,' gl&nis,' 
■nd cvpnnua;* all tbe galeodea huve five double branchiaon 
each side, tbe xiphias' has eight, which nre double. This ia 
the manner and number of the braucbia of flshea. 

5. Aud fiHh differ in other respeets besides their gills, for 
they have no hair like viviparone qufulrupeda, nor acaly 
plat^i like oviparoua qiiadnipeda, norteatbers like birds, but 
the greater number of them are covered with scales ; eomeot 
them are rough, and a very few are amooth. Some cartila- 
giiious fiahea are ruiigb, crthera smooth. Congers, eels, and 
tuuuies are smooth. All Hah esceptthe scBrua have pointed 
teeth, and all have sharp teeth, some several rowa of them, and 
tpeth on the tongue ; tbey have also a hard priekly tongue, so 
aaiCed to the mouth as sometimeatoappeorwitbout a tongue. 

6. The mouth of some fishea is wide, like viviparoua quad- 
rupeds. They have no external organs of sense, nor even 
paaaagea for smelling or bearing ; but all have eyes vrithout 
eyelids, though their eyea are not hard. All fislies are san- 
giiineoUB ; some are oviparous, others viviparoua ; all those 
that are covered with scales are ovipnroua. The cartilogi- 
nouH fishes are all viviparous, exeept the batrachus. 

CoiPTEH X. 

1, Thx remaining clasa of sanguinooua animals is that of 
serpents ; tbeae partake of botli oharactere. The greater 
portion of them inhabit the land, a few inhabiting water are 
found in rivers. There are also serpents in the sea very like 
those on land, except in their head, which ia more like that 
of the conger. There are many genera of aea-serpents, and 
they are of all kinds of colours ; they do not exist in the 
deepest part of the ocean. Serpents are apodal, like fiahes. 

2. There are also marine soolopendrte,* very like those on 
land, but rather less ; tbev live m rocky platea ; in colour 
they are redder, and they nave more feet, and slighter legs 
than in the terrestrial species. These also, like the ser- 
pents, are not found in deep places. 

3, And there ia a amall fish which lives among tbe rooks, 
which some call ecliineia ;' some people use it for trials 
and philtres; it is not fit for food. Some people say it 

■ A TtriegniAid flsli. > FeruH lluTittiiiB. ' Silui-na glanli, 

* Qrprinus carpia, Caqi. ' Xiphtas gladius, SwordBsb. 

* Bereii, or aphrodite. '' Eaheneii remon. 
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hBi feet, but it lias none ; tlie fins, liowever, ore like fbet, 
wliicU gives it tliis a]ipeflrani;e. 1 have uow deecribed the 
external portB of saiiKiiineoiie ajiitnals. their nature, and tbeif 
number, &nd the differenoee which occur amongst them. 



CU1.PTES XI. 

1. PiBST of all we will speak of the internal parta of Ban- . 
guineouH animala, for the greatest number of genera difier 
from other animals, some being aanguineous, others ei- 
Banguineous. Tlie aanguineous genera are man, viviparous 
and oviparous quadrupeds, birds, fishea, aud whalea, and 
perhapB otbera that are anonymous, bet'ause they do not 
form a genu^ but ainiply apeciea amongst each other, as the 
serpent and the crocodile. 

2. All viviparous quadrupeds have an ceaophagna and 
trachea, situated aa in man, and ao have o\'iparous quadru- 
peds (Uid birds, though there is aome differenee in the forma- 
tion of these parte ; all that breathe by inhaling and exhaling 
air have lungs, trachea, and oesophagus. The position of the 
oasopbaguB and trachea, though aimtlar, is not the some, nor 
are the lungs alike in all, nor similar in position. 

8. All sanguineous aDimals have a heart, and a divisior 
in the middle of the body, called a diaphragm. In small 
aaimals its smallneas and thinness render it leas apparent 
The heart of the ox is peculiar ; for there is a kind of ox, 
though not the whole genua, which has a bone in its heart, "' 
and there is also a bone in the heart of the horse. 

4. Notall animals bavelunga, fish aud those with gilla have 
no lungs. All sanguineous auimals have a liver, generally a 
apleen also ; but in oviparous animals that are aot vivipa- 
rous, the spleen is so small as nearly to escape notice, as in 
most birds, the pigeon, kjt«,' liawk,'aud owl. The aigocepha- 
lua' has none at all. Oviparous quadrupeds are of the same 
nature, for they have a very small spleen, as the tortoise, 
emjs,* pbryne,' lizard, crocodile, and frog. 

5. Some animals have a gall upon tlie liver, others none. 
Among viviparouB quadrupeds the atag" has none, nor the 
deer,' horse, mule, ass, seal, and some swine. The Acbainian 
stag appears to have tlie gall in the tail ; that which they call 

' Filial milTUB. ' Faico p. 

* Xntudo corumai. 

' CwTiu caproolus, orC, Dhihb, 



e;aU in tlieee auimals resembles it in colour, but it is not liquid 
tike gall, but more like the spleen in Jte internal structure. 

6. All, while tliey are alive, have worms' in the head ; they 
are produced in the hulluw part under the hypoglottia, and 
near the vertehne, where the head ia joined on. In bIeb 
tliey resemble very large maggofa ; they are numerous, and 
I'ontiuuouB, in number not generaily more thun twenty, 
Stags, 88 I have observed, liave no gull, but their intestines 
are so bitter that dogs will not ent them if the deer are fat. 

7. The elephant also has a liver witiiout a gall, but when 
the part where the gall ia attached in other animals, is cut 
open, a qiiautitv of fluid like bile, more or less abuudaut, ruus 
out. Among tnoBe animals which inhale sea-water, and have 
luuga, the dolphin has uo gall. All birds and lUhea have 
galls, and all oviparous quadrupeds, to speak of them at 
ouce, have a gall, greater or less ; but in some fishes it is 

t laced upon the liver, as the galeodea, glanis, rine,' leio- 
atus,' nai^3e, and in some long Bah, as the eel, beloue,* and 
Eygieiia;* and the callionymns' has a gall upon the liver, 
larger in proportion to its aijie than any other fish. Others 
have a gaU upon the intestines, extending from t'le liver by 
several thin poBsages ; the amia' has it stretched out iipou 
the iutestiues, and equal to them in teugtb, and many times 
folded upon It. Otlier fish have the ^1 upon the intes- 
tines, some at a greater, others at a less distance, as the 
batrachus, elops, synagris, munena, xiphias. 

B. And the same genus ollen appears to have the gall 
extended in both directions, as the conger, in some indivi- 
duals it is turned towards the liver, in otliers suspended be- 
fore the liver. The same structure is observed in birds, for 
some have the gall turned towards the stomach, and others 
towards the entrails, as the pigeon, crow, quail, swallow, 
sparrow ; in others it is directed both towards the liver 
and the stomach, as the eegorephalua ; in others, as the hawk 
and kite, it is directed towards the liver and the inteatinea. 

Chaptek XII. 
1. All viviparous quadi'upeds 
but some oviparous animals '. 
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tishea, and amoo^ oriparous quadrupeds tlie marine turtle 
'a tlie only one that has thelD»tttll proportiouate to itasize. 
riie marine turtle hua tbe kidueys like those ol' men, and 
that of the oi jb like a great nianj kidneys joined together. 
In all ita internal parte, the bonaeeiiB' ia like the ox. 

2. Tlte poeition which these parts occupy is the same in all ' 
uiinials, and the heart is in the middle of tbe body of all crea- 
tures, except man. In bim it is inclined towards tbe left aide ; 
and, as it was before observed, the apex of the heart is 
directed forward in all, but in fishes it does not appear to 
be BO, for the apex of the heart ia not directed townrda tbe 
chest, but towarda the mouth and head, and the top of the 
heart is suspended from the place where the right and left 
branohia are joined to each other, and there are also other 
passages which extend from the heart to each of the bran- 
chia, greater towards the larger branchia, and leas towards 
the smaller ; but that to the top of the heart in great fishes 
is a thick white tube. 

3. A few fishes, as the conger and the eel, have an (eso- 
phagus, but even in these it is very amall [ in some of the 
fish that have a liver, it is placed on the riglit aide, and has 
no lobes ; in others, it is divided from the commencement, 
and the greater port is on the right side. For in some fish 
each part of the liver hangs down, and the diTiaions are not 
united at their origin, as in the tribe offish called galeodea, 
and in a species of hai'e which is found near the lake of 
Eolha, in the plaeo called Sycine, and in other places, so 
that one might suppose that they had two livers, on account 
of the distances at wliich the passages unite, aa in the lungs 
of birds. 

4. In all animals the spleen is naturally situated on tbe 
left side. The ease has occurred that au animal having been 
opened, has been ohaerved to have the spleen on the right 
aide and the liver on the left, but such appearances are con- 
sidered ominous. In all animals the trachea reaches to tbe 
lungs (its nature will be described in another place) ; and the 
(Bsophagus, in all that have this part, reaches to the stomach 
through the diaphragm. For moat fishes (as I obserred be- 
fore) have no oesophagus, but the stomach is united directly 
with the mouth, So that it often happens that, when great 

1 B(M |[nimuen». 
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flshno are pumuing email ones, the atomach falls forward 

into the mouth, 

9. All the animds that have been mentioned have a 
Bfomach, and in the same situation, for it ia univeranJly 
[jlflL-ed under the diaphragm, and an intestine follows it, 
fliid ends is the exit for the food which ia colled the anus. 
But the atomaeh of difi'erent animals is Tariously formed, 
for in the first pkee yiviparoua horned quailrupeds, which 
have not teeth in both jawa, have four such paaaoges, and 
thoHe animals are said to ruminate. For the oasophagus, 
eommcncing in themouth, extends to the parts just below the 
lungs, and passes through the diaphragm tothe great stomach. 
6. The internal part of thla is rough, nnd folded to- 
gether ; and it ia united, near the juiietitm of the stomacli, 
to the part which, from its appearance, is cidled the net, 
for the estorior ia like a stomach, but the inside resembles 
the meshes of a net ; in point of size, the net is much less 
than the stomach. Next to this is the part euDed ecliinus, 
because internally it is rough and channelled ; it is nearly 
the same aize as the net. !Neit to the echinus is the 
enystrum, which is both larger and longer than the echinus, 
and internally covered with many large and smooth folds ; 
after this are the entrails. 
4 7. This is the nature of the stomach of animals with horns, 
and no teeth in the upper jaw. But they differ from eacli 
other in the form and size of those parts ; and because the 
cesophagus is sometimes united to the middle, and aome- 
times to the side of the stomach. Moat aiiimala which have 
teeth in both jaws liave but one stomach, as the man, dog, 
bear, lion, and the wolf. The thoa' has all its intestines like s 
wolf. All these have but one stomach, to whieli the bowel 
ia united. But in some of tliese the stomach is larger, aa 
the hog and the bear ; that of the hog is marked with a 
few smooth lines. In other animals the stomach is less, 
not indeed much larger than the intestine, as the dog, liou, 
find man. In the forma of their bowels other animals 
are divided into two classes, resembling these types ; for in 
Home the stomach resembles a dog's, in others a nog's, both 
the greater and lesser animals in the same way; and the 
■tomachs of various animals djAVr in size, form, thickuus^ 
thinness, and the position of the junction of the o'sophagm, i 
' Fells onia, perluipB also csnis aureua. 



». And thenatureof thebowela differaiD tbe before- named 
■uiinaiB, those, nuiiiely, wliich have uot, and thot^e nhicb hare 
teeth in both jaws, in size, thickness, and folding. The iotee- 
tiuea ut' the ruminaats are all large, and so ere tht BiiimalH 
themiielves J tliereare a few small animals of tliis i-lass, and 
there is no liorned auimat which ie very small And some 
hxve appendnges to the intestines, lor none of the animals 
with teeth in both jnws have straight inteBtines. There are 
tiitargomeiits in the bowels of the elephant, which give it 
the aiipearance of having four stomachs ; in these the (bod is 
detained, aud apart from these there is no receptacle for the 
food. Its intestines are very like those of the bog, except 
that the liver is four times greater than that of the oi, and 
other parts also ; the spleen is small in proportion to its size, 

9. The stomach and intestinee of oviparous quadrupeds 
bear a similar proportion to each other, as in the land and 
marine tortoise, the lizard, and both kinds of erocodiles,' 
and similar quadrupeds ; for tbej have one simple stomach, 
in some it is like that of the hog, in others like that of the 
dog. 

10. The class of serpents in almost every part of their 
body resemble the saiinans, which have feet, and are oyi- 
paroua, if we add to their length, and take away the feet; 
for snakes are covered with scales, and have their upper 
and lower parts like aanrians, escept that they have no tes- 
ticles, but, like fish, two passages united in one, and a 
targe and cloven uterus, but in other respects their in- 
testines are so like those of saurians, except that from 
their elongated figure their intestines are long and narrow, 
that they might be mistaken for them, from tlieir siniilarity. 

11. lor tlie trachea is very long, and the (pBophagus still 
longer, aud the commencement of the trachea is close to 
tlie mouth, so tliatthe tongue appears to lie beneath it. 
The trachea appears to be above the tongue because this 
last can be retracted, and is not always in one position, aa 
iu other animals. Their tongue is long, thin, and black, 
and can be put forth for some distance. The tongue of 
serpents and saurians is distinct from that of all other 
Buimals, for the estreuiity of the tongue is cloven ; this is 
most remarkable in Herpeiits, for the exti'emities of theit 

' CrocodQua nilolicus and Lnoertn alellio. 
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tcugues are like hairs. The seal olao baa a forked tongue. 
The serpent hue a, stomach ]ike a very wide eiitrail, lik» 
that of the dog, afterwai-ds a very long and thin inltatiEe, 
vhich is alike tti its extremity. 

12. Behind tlie phiiryiii is a small kidaey-aliaped heart, 
■0 that at times the apex does uot appear to be direrted 
towards tlie cheat, next to this ia a dingle lung, diWded hy 
a muscular passage, very long, and deBcending a long 
distance from the breast. The liver is long and simple, 
the spleen small and round, like that of the saurians. 
The gall reaemhles that of 6Eh, in water serpents it is 
situated on the liver, in others generally upon the iutes- 

, tines. They all hare pointed teeth, and as many ribs as 
there are days in the month, for they have thirty. Some 
persons say that in one respect serpeutd resemble the 
young of the swallow, for if tiieir eyes are pierced with a 
pointed instrument, they will grow again, and if the tails of 
serpents or lizards be cut off, they will be reproduced. 

13. The same remarks will apply to the intestines and 
stomachs of flabes, for they liave one simple stomach, 
but it differs in form, for ia some fishes it is like a bowel, 
as in the one called scarus, and this ia the only fish that 
apjioars to ruminate, and the size of the intestines ia 
simple and folded together, for it can be resolved into one, 
by unfoldine it. The appendages of the stomacb appear 
to be peculiar to fishes and birds, for birds have tnem 
above the stomacb, and few in number, but in fish they 
are above, and around the stomach. Some have many ap> 
pendages, as the gobius,' galeus,' perca, scorpios,' citharus,' 
trigla,* and sparua.' But the cestreus has many on one side 
of the stomach, and only one on the other. Some have 
only a few, as the hepatus' and the glaucus," and the chry- 
aophrys' also haa only a few, but some individuals difler 
from others, for one chrysophrya haa many, auother haa 
only a few. There are aome fish which have none of them, 
as moat of the cartilaginous genera ; others have a few, 
"">'t some a great many, and all fish have the 

near the atomach itself. 



bio, gadgeon. ■ Sliark 

bably Pleuroueclta rliombus. 
rua iDBtna. ' Theutia bepntus 
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14>. Birds ha,ye their internal parts different from each 
other and I'rom other airimals ; for some have before the 
Btomach a erop, as tlie doineHtic fowl, pigeon, dove, and 
partridge. The crop is a large and hollow skin, into which 
tlie food ia rei'eived before it is digested. Hence from the 
(esophagus it ie narrower, then wider, and where it deBceuda 
into the stomach it is smaller. 

15. In most birds the Htomach is fleshy and thick, and on 
the outside there is a strong skin, which is separated from 
the fieahy part. Some birds have iio crop, but instead of 
it a wide (tsophagus, either wholly bo, or in the part extend- 
ing to the stomach, as in the colceus,' raven, and crow. 
The quail hau the lower part of the (esophagus broad, the 
tegocephaliis has it small but wider, and so has the owl. 
But the duck, goose, gull, diver, and bustard, have a wide 
and broad cesopliagus, and so have many other birds. 

16. And some have a part of the stomach itself like a 
crop, as the cencln'cis;' and there are some which have 
neither cesophagus uor a wide crop, but a large stomach ; 
these are small birds like the swallow, and the sparrow. 
A few have neither a crop, nor a wide cesophagns, but a 
very long one ; these are birds with a long neck, as the por- 
phyrion.' Almost all these emit a moister excrement toaii 
other birds. 

17. The quail has these peculiarities, for it has a crop, and ^ 
before the stomach a wide and broad (esophagus. And the 
(Top is at a great distance from the part of the (Esophagus 
betore the belly, considering the size of the bird. Bipda 
have generally a small intestine, which is single when un. 
folded, and birds have appendages, a few, as I liave said, and 
not pla(«d above, as in fish, but below, near the end of the 
intestine. Some birds have not these appendages, though 
they generally have them, as the domestic fowl, partridge, 
duck, night-raven,' localus,' ascalaphus,' goose, bustard, 
owl. Some of the small hirda have them, but tbey are yery 
minute, as the sparrow. 

' Three kindB of birds ure called by this uame. Corrua ^TECubu, 
C. monedula, and Feticanue graculue. ^ Fslco tiruiunculua. 

' Pulica porphjrion, ' Ardaa njctieorax. ' Some kind of harw 
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CHAtTEK I. 

I. We have treated of the other internal parts of animalfl, 
their numher, their nature and varietieB. It now retnaina foi 
UH to speak of the orgiiDB of generation. In females theee are 
always internal ; but there is much dittVrence in males, for 
some aanguineoQB animals have no testif^les at all, in others 
they are internal ; and in some animals with internal tes- 
ticles, they are placed near the kidiiej-s, in others near the 
abdomen ; in other animals they are external The penia 
of these last is sometimes united to the abdomen, in others 
it is louse as well us the testicles ; but in pruiiiingent and 
retromingent animals it is suspended from the abdomen 
in a different manner. Neither fish nor anv other animal 
with gills, nor tlie whole class of serpents, have testicles ; 
neither has any apodal animal which is not internally vivi- 
parous. 

2. Birds have testicles, but they are internal and near 
the loins, and so have oviparous quadrupeds, as the lixard, 
tortoise, and crocodile, and among vivinnroua animals, the 
hedgehog. In some viviparous animals ttiey are situated in- 
ternally upon the abdoiiieu, as the dolubin among apodal 
creatures, and the clepbant among quadrupeds. In other 
lals the testicles are external. It has been previously 
■ved, that the manner andpositionof their junction witn 
domen is various, for insome they are joined on and do 
Dg down, as in swine, in others they hang down as in 

bas also been observed that neither fislies nor Borpents 
cles, but they have two passagea hanging down on 
of the spine from the diaphragm, and these nnite 
eage above the anus, by above, we mean nearer 
column. At 61ie season of coition these passagea 
emen, which exudes ou pressure ; ' '"" 
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j uncmg these ma; beaeen by diaseetion, and in another place 
I they will each be conaSdered more particularly, 

4. All oviparous aniniftls, whether hipeda or quadrupeds, 
have their tefitieles placed in the loins below the diaphragm, 
some of a whit« colour, others ochreous, but in all sur- 
rounded witli small veins ; from each of these a passoge is 
produced, which afterwards become united in one, and, as 
IQ fish, open near the anus. This is the penis, which is iu- 
conspicuouB in small aDimals ; but in the Itirger, as the goose 
and such like, it becomes more conspicuous immediately 
aHer coition. 

5. And these passages, both in fish and other auimals, 
are joined to the loins below the stomach and between the 
entrails and the great vein, from which passages proceed to 
each of the kidneys ; and, as in fish, the semen may be seen 
entering them at the period of coition, when these passages 
become very conspicuous, but when this season is passed 
the paaaages again become invisible So also the testicles 
(•f birds are either small or entirely invisible when not excited, 
but when urged by desire they become very large ; this is so 
remarkable in pigeons and partridges, that some pereons 
have supposed that they had no testicles during winter, 

6. In some of those animals iu which the testicles are placed 
forwards, they are internal and upon the abdomen, as in the 
dolphin ; in otiiers they are eitemally conspicuous upon the 
extremity of the abdomen. These animals are similar iu 
other respects, but differ in this, for iu some the testicles 
are uncovered, and others that have estemal testes they are 
placed in a scrotum. 

7. This is the nature of the testicles of all viviparous wii- 
mals with feet ; from the aorta, passages like veins proceed 
to the headofeach testicle, and two others from the kidneys, 
these last are full of blood, but those fi-om the aorta con- 
tain no blood. From the head of each testicle to the tes- 
ticle itself, there proceeds a thicker and more muscular pas- 
Bage, which is in each testicle reflected back to the head of 
the testicle, and from this point they again unite upon the 
penis towards the fore-part of it. 

8. And both these passages which are reflected back upon 
themselves, and these which are seated upon the testideB, 
toe covered with the same membrane as the testes them- 
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mItbh, ho that imlesB this membrane is taken away, they all 
appear to be one passage. These last passages, which are 
seated upon the ti^sticle, contain aanguiueDits fluid, hut less 
than thoae above from the aorta ; but in the reflected 
passages of tlie duct whicli ia upon the penis, the fluid is 
white. A passage also leads from the bladder, and is united 
tn the upper part of this duyt, which is enclosed in the part 
called the penis as in a husk. The accompanying diagram 
will illustrate the position of these parts. 

9. The origin of the passage from the trachea, o; the head 
of the testes and the deaccuding passages, 6 b; the passages 
whieb proceed from these, and are seated upon the testicle, 
re; the rcflexed passages which contain the white fluid, 
dd ; the penis, e; the bladder,/; the testicles, y g. But 
when the testicles are cut out or otherwise destroyed, the 
upper passages are retracted ; in young animals caatratiuu 
is performed by bruising the testicles, in older animals by 
excision. And it has happened that a bull has begotten 
young if admitted to the lemale immediately after castra- 
tion. This is the nature of the testicles of animals. 

10. Theuterusof the females that possess this organ is not 
of the same nature, nor alike in all, hut they difier from 
each other both in viviparous and oviparous animals. The 
uterus is double in all those animals in which it is situated 
near the estemal organ of generation, one part lying on the 
right aide, the other on the left, but the origin is one, and 
there is but one os uteri, which ia like a very fleshy tube, 
and in most animals, especially those of a large size, it is 
cartilaginous. Une part of this organ is called the uterus 
and delphjs (whence the word adelphi, brothers), and the 
vagina and os uteri are called metra. 

11. In all viviparous animals, whether bipeds or quadru- 

Ceds, the uterus is placed below the diaphragm, as in the 
umau female, the hitch, sow, mare, and cow, and it ie the 
same in all homed animals. At the extremity of theuterua 
most animals have a convoluted part called the horns ; these 
are not distinct in all oviparous animals ; but in some birds 
they are placed near the diaphragm, and in some fishes 
below, as m the viviparous bipeds and quadrupeds. But 
they are thin, membranaceous, and long, so that in very small 
fiab each part of the roe appears as one ovum, as if the fish 
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wbicli are said to bave a crumbling roe had but two ova, for 
it in not one ovum but many, and fcherofore it may be resolved 
into many. 

12. In the uterus of birds the vagina is below, fleshy and 
tough, but the part near the diaphragm membranaceous and 
very thin, so tliat the eggs appear to be outside the uterus. 
In large birds the membrane is more conspicuous, and if 
inflated through the vagina, it swells and enlarges at places ; 
in small birds these parts are not conspicuous. The uterus 
of oviparous quadrupeds, as the tortoise, lizard, frog, and 
such like, is of the same nature, for the vagina below is one 
and fleshy, but the division and the ova are higher up and 
near the diaphragm. 

13. In those apodal creatures which are cmtwardly vivi- 
parous and inwardly oviparous, as the sharks and selachea 
— [The selachea are apodal, furnished with gills, and vivi- 
parous] — the uterus is divided, and as in birds, it com- 
mences below and extends towards the diaphragm. The 
ova are situated between the division, and above near the 
diaphragm ; and the animal is produced from the ovum after 
this has descended into the open space. 

14 The difference between the uteri of these fish and 
others may be studied more accurately in drawings of dis- 
sections. Serpents also differ much both among themselves 
and from other animals, for all serpents exc^t the viper are 
oviparous ; this one is viviparous, though at first internally 
oviparous, wherefore, in many respects, its uterus resembles 
that of the cartilaginous fishes. The uterus of the serpent 
is long, like the body, and descends downwards, beginning 
from one duct and continuing on either side of the spine as 
far as the diaphragm, as if each were a passage, in which the 
ova are placed in order ; these ova are not extruded singly, 
but connected together like a chain. 

15. In all animals that are either internally or externally 
>'iviparous, the uterus is situated above the abdomen ; in all 
oviparous creatures it is placed below, near the loins. Those 
that are externally viviparous, but internally oviparous, par- 
take of both characters, for the lower part in which the ova 
are situated is near tlie loins, the other part whence the ova 
are exti-uded above the intestines. And there is also this 
difference in the uteri of animals : those which have liorm 

E 
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aad Dot teeth in both jane have cotylejoua in the pregnant 
ateruB, aud aome of those also with teeth in both jaws, iw the 
hare, the mouse, and the hut. But other viviparous animals 
with teeth in hoth jawe, and with feet, have a smooth uterus. 
The embryo is not united to the cotyledon, but to the 
womb. This ia the manner of the internal and eitemal 
heterogeneoua parts of animals. 

Chapter II. 
1. Of the liomogeneoua parts of animals, the blood is com- 
mon to aancuiiieoua animals ; and so is the part in which it 
is contained, which is called a vein ; analogous to these, in 
eiaanguineouB animnlB are the serum and the fihre, That 
which especially constitutes the body is flesh or its analogue : 
the bone and its analogue ; the spine and the cartilage. 
Next to this we place the skin, membranes, sinews, hair, 
nails, and their analogue ; after these, adcps, fat, and excre- 
mentitioua matters ; then are fieceB, phlegm, and bile, both 
the yellow and the hlack. 

2. But iunsmuc!) as the hlood and the veins seem to 
occupy the chief place, we will first of all speak of these, 
hoth lor other reasons, and because former writers do not 
appear to have described them rightly. The difficulty of 
understanding them is the reason of their errors, for in 
dead animals, the nature of the principal veins is obscure, 
for they collapse as soon as the hlood has escaped, and it 
pours out of them as from a vessel. No part of the body, 
except the veins, contains any blood, except the heart, which 
has a little ; hut it ia all in the veins. In living creatures 
their nature cannot he distinguished, for they are internal, 
and out of sight [ so that those who consider them only in 
dead aud dissected animalB, cannot see their principal ori- 
gins. But some, by the examination of emaciated persons, 
have distiuguished the origin of the veins, from the appear- 
ance of those which are external. 

8. Por Syennesis,' a Cyprian physician, speaks thus : 
"The larger veins ai-e thus constituted. Krom the navel 
ground the loins, tlirough the hack to the Imigs, under the 
breast* ; that from the right to the left, and that &om the 
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We to the riglit. That from tlio left, throijgh th« livet to 
the kidney and the testicle ; that from the right to the Bpleen, 
the kidney, and the testicle, and from thence to the penis." 

4. Diogenes' of Apollonia writes thus : " The veine are 
thus placed in man. There are two very large ones, which 
extend through the stomach by the spine of the back, one 
to the right and the other to the left, each to the leg nearest 
itself, and upwards to the head by the collar-bone, and through 
the neck. From these great veins others eitend through the 
whole of the body, from the right to the right side, and from 
the left to the left side. The lai^st are two from the heart, 
Burroundiug the spine of the back ; andothers, a little higher 
up, through the breaats under the arm-pita, each to the hand 
Dearest itself; and the one is called the splenetic, the other 
the hepatic vein. 

5. "The extremity of these veins is divided, one branch 
goes to the thimib, and another to the wrist, and from these 
many small branches are extended upon each hand, and the 
fingers ; and others, smaller still, branch off from these first 
veins, from the right side to the liver, from the left to the 
spleen and kidneys. The veins, which go to the legs, are 
divided near the junction, and extend through the whole 
thigh ; but the largest of these extends to the hack of the 
thigh, and appears thick ; another, less thick, passes through 
the inside of the thigh, and afterwards veins extend by the 
knee to the leg and foot. As on the hands, they are distri- 
buted upon the tarsus of the foot, and from thence to the toes. 

6. " A number of small veins are distributed on the 
stomaeb and the lungs. Those that extend to the head, 
through the jugular region, appear large in the neck. From 
the eitremity of each of these many veins are distributed 
upon the head, some on the right side to the left, others on 
the left side to the right, they all end near the ear. And 
there is a second vein upon the neck on each side, some- 
what less than the other, to which the principal veins of 
the neck are united. These pass inwards, tltrough the 
neck, and from each of them veins pass beneath tha 
shoulder-blade and to the hands ; and near the splenetic and 

' Dioj:ene9 of Apollonia wai an emineot natural philoaapher of ('reta, 
in tie fifth centurj B.C. He wrote a work, wt,ji (Ir'iirtruc, in which ha 
Iwotadof oaliirHl philoBophj in the »i(U-al BrnsBof Lbe wurds: s fcit frag- 
C1CDH are still uitant. of nhiL'h tliie iji.(.ted by Ai'iiitolli: i= tlii> lougnt. 
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hepatic reins there appear others a little lesB, wUcIi tbef 
divide when any diaease attacks the akin ; but the hepatic 
and splenetic veius are divided for any disease in the neigh- 
bourhood of tlie atomach. 

7. Other veins pass from these, beneath tbe breasts ; 
and there are other small ones, which proceed from encli of 
tliese through the spitial marrow to the testicles, and others 
beneath the skin, through the flesh, reach the kidneys ; in 
men they tennitiiLte upon tbe testicles, in women on the 
uterus. The first veins from the stomach are wider, and 
atterwards become smaller, until they pass over from the 
right to the left, and from the left to the right ; these are 
called tbe speriuatic veins. The thickest blood is beneath 
the flesh, but that which is in excess in these places be- 
comes thin, and warm, and frothy." Tliese are the opinious 
of Syeunesis and Diogenes. 

8. Polybus' writes thus : "Tlierearefourpair of veins, one 
from the back of the head through the neck, on the outsidt^, 
near the spine on either side, as far as the thighs and the 
legs, afterwards through the legs to the ancles, on the out- 
side, and to the feet. Wherefore, in complaints of the back 
and thigh, they divide the veins upon the poplitic region, or 
ancles, i>n the outside. Another pair of veins pass from the 
head, by the ears, through the neck, these are called the 
jupilar veins ; and others within, near the spine, lead by the 
loms to the testii-tesand tbe thighs, and through the poplitic 
region on the inside, and through the leg to the inner part 
of the ancle, and the feet i wlierefore, in complaints of the 
loins and teBtic!eB,theybleed in the poplitic region and ancles. 

9. " The tJiird pair of veins, from the temple through the 
neck, and heMeath the scapula, reach the lungs ; those from 
the right to the left, under the breast, to tlie spleen and 
kidneys ; and those from the left to the right side, from the 
lungs, nnder the breast, aud liver, and kidney ; and both 
end beneath the testicles. The fourth pair from the forepart 
of the head and the eyes, under the neck and collar-bones ; 
from thence they extend through the Immenis to the elbow, 
and through the cubitus to the wrist and the fingers, and 
tJirough the lower part of the arm to the arm-pits, pnd the 

' Poljbiu, B pupil of Hippocratffi, a nutivp of the island of Cos ; lie 
Uml in the fauilli cmilury u.c. MuiijlCL'utiscitaii mediual iiubji.-Js ure 
■Unbilled lo him. 
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upper pnrt of tLe lungs. Tlie one reaches as far u tlie 
ojifeen, the other to the liver; afterwards they both paita 
over the abdomen to tlie pudeudum." 

Crajteic III. 

1. Tkb opinions of otiier peraons are nearly these; anil 
there are other pbysiologiBtH, but they have not treated so 
atcuTately of the veins. But ail agree in placing their 
origin in the head and bruin, in whicn they ore incorrect. 
But, oa I have remarked before, it is difficult to discern the 
course of the veins ; indeed, it ia impossible to understand 
them unless a person will examine animals which, after 
emaciation, have been killed by strangulation. The follow- 
ing it) the nature of the veins : There are two veins in the 
interior of the chest, oear the spine ; the larger of these is 
placed forward, the smaller is behind ; the larger is inclined 
to the right side, the smaller to tlie left ; and this by some 
persona is called the aorta, from the sinewy portion which 
u seen in dead animals. 

2. These veins have their origin in the heart, for they -^ 
pass completely through the other intestines, and always 
preserve the character of veins. The heart is, as it were, a 
part of them, and especially of the more forward and larger 
one, for these veins are above and below, and the heart is in 
the middle of them. The heart of all animals contains cavi- 
ties, but in the heart of very small animals the largest cavity is 
scarcely pert-eptible, in moderately sized animals the second 
cavity is scari'tly visible, but in large animals they are all 
three distinct enough. And when the apex of the heart ia 
turned forwards, as I liave observed, the principal cavity is 
on the right side, and above it the least is on the left side, 
and the middle-sized oue is between them ; the two smaller 
■re far less than the greater. 

8. All these are perforated towards the lungs, but im- 
perceptibly so from the minuteness of the passage, escept 
in one place. The great vein ia suspended from the upper 
portion of the principal cavity, and on the right side j after- 
wards through the cavity a vein extends aaain, as if the 
vein were a part of the cavity in which the blood stagnates. 
The aorta has its origin from the middle cavity, but in a dif- 
ferent manner from the vein, for it communicates with the 
heart by a much narrower paai age, and the vein ia continued 



through the heart. But tlie aorta pasHee from the heart, and 
the great Tein is membranoua and like akin, but the aorta ia 
narrow and very sinewy, and a» it ia continued towards the 
head taxd the lower parte of the hody, it becomes narrow and 
quite sinewy. 

4. A portion of the great vein ia first of all estended up- 
wnrda from the heart to the lung, and to the juDction of 
the aorta, this vein being undivided and large ; from this 
place it divides into two branches, the one towards tbe lung, 
and the other to the spine and the lowest vertebra of tbe 
neck. The branch which goes to the lunga is first divided 
into two branches, and afterwards it ia continued upon every 
tube and passage of the lungs, greater to tlie greater, and 
less to the less, so as to leave no part in which there ia not 
a pasaage and a amall vein. These last are invisible from their 
mmute size, so that tlie whole 1 ung seems to be full of blood, 

5. And the passages from the vein are above the tubeswhich 
extend from the trauhea. And the veiu which ia continued 
upon the vertebra of the neck, and upon the apinal column, 
returns again to the Bpiue,aBHomer writes in liispoeins ;"He 
cutoff the whole vein which passes up the back and returoe 
again to the neck;"' and &oin thiavein ornuchea extend to each 
riD and to eaeh vertebra ; but that which ia upon the vertebra 
sear the kidneys hraucliea in two directions. These branches, 
then, of the great vein are subdivided in this manner. 

6. AadabovethesB, from that part which is continued from 
the heart, the whole ia again divided into two directions, for 
gome reach to the sides and the clavicles, and afterwards 
through the armpits to the arras, in the human subject, but 
in quadrupeds to the fore-lega, to tlie wings in birds, and to 
tbe pectoral Bus in fishea. The commencements of these veins, 
when they are first of all divided, are called jugular veins ; 
and having branched off in the neck from the great vein, they 
are continued to the trachea of the lungs. And if these 
veins are held on the outside, men fall down dead with iu> 
eensibility, with closed eyes, but without choking. 

7. Extending in this manner, and receiving the trachea 
■ ween them, they reach the place where the jaws unite 

b the head ; and again from this point they are divided 
a four veiat, one of which benda backwards and deBcends 
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thpougli tlif neck and shoulder, and ineets the first JmBi.in 
of the vein by the-'joint of tlie arm ; the other portiou tor- 
minatea in the band and fingers ; and attotlier branch ex- 
tenda from each part near the ear to tlie brain, where it 
is divided into many small hranobes upon the inembraue 
which HiuTounda the brain. 

8. The brain never contains blood is any animal, nor doei 
any vein, email or j;reat, terminate upon it ; but some of 
the other branchea that esteud from this vein siuronnd the 
brain in a circle, and others, end upon the organs of sense 
and the teeth in very small yeins. In the same manner, 
aJao, the branches of the smaller vein, which is caUed the 
aorta, are divided ; they are continued beside those of the 
great vein, but the tubes are smaller and the branches Jeea 
than those of the great vein. 

Chapter IV. 

1. The veins, then, an? thus distributed in the parts above 
the heuii, but the part of the great vein which is below the 
heart passes through the middle of the diaphragm, and is 
united to the aorta and spinal column by membranous fiaccid 
X>a8Bage8. Troni this a short and wide vein passes through 
the liver, from which many similar branches extend to the 
liver, and disappear upon it. There are two hranches of the 
vein, one of which terminates upon the diaphragm, and what 
IB called the priecordia, the other returns through the arm- 
pit to the right arm, and unites with the other veins near 
the interior part of the elhow. For this reason physicians 
treat certain diseases of the liver by venesection in this vein. 

2. From the left of this there is a short and wide vein, 
which reaches to the spleen, and the hranches of this vein 
are lost upon this organ, and another portion branching off 
in the same way trom the !elt the great vein p3.BBes up to 
the left arm, except that the last-mentioned pass through 
the liver, hut this one through the spleen. Other hranches 
also separate from the great vein, the one to the omentum, 
the other to the pancreas ; and from this many veins extend 
through the mesenterium, and all end there in one great 
vein, which passes through the whole intestine and the 
itomach, as &r ns the oesophagus; and many veina branch 
off from them around these parts. 
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3. Both tlie aorta aud Uie f;r-eat vein coatinue as far as 
ttie kiduey nat'h as a single durt ; from thia point Ihey are 
more closely united to the Bpinol column, and are each di- 
Tided into two parts, like the letter lambda (A), and the 
great vein ia placed firtlier bnck than the aorta. The 
a<irtji IB more idosely united to the apinal tolunrn, near the 
ficart. and the junction ia fonned by small sinewy veins. 

4. The aorta leaves the heart as a large hollow passage, 
but as it advances it beL'omes narrower aud more sinewy. 
From the aorta, veins extend also to the mesenteriuni, like 
those from the great vein, but far inferiopin size, for they ai'e 
DBfTow and muscular. They terminate in small hollow 
muscular veins. !No branch of tlie aorta extends to the 
liver and the spleen, but the branches of either vein extend 
to each hip, aud both touch upon the bone. Branch^ 
reach the kidney both from the great vein and the aorta ; 
they do not, however, enter the, cavity, but are taken up in 
the substance of the kidney. / 

5. Two other strong and tontintious passages reach from 
the aorta to the bladder, and others from the cavity of 
the kidney ; but the^e do not communicate with the 
great vein. IVom the centre of each kidney a hollow 
sinewy vein passes tlirotigh the other veins to the spinal 
column; first of all they disappear upon each hip, and 
then appear again in branches towards the hip; their ex- 
tremities are distributed upon the bladder and penia iu 
the male, and upon the uterus in the female ; no branch 
of the great vein passes to the utenis, but many and thick 
ones reach it from the aorta. 

6. From the aorta and great vein branches are distributed 
to the nates ; at first they are large and hollow, afterwards 
they pass through the legs, ending upon the feet and toes ; 
and others again pass through the nates and thighs, alter- 
nately from right to left, aud they join with other veins 
below the knees. 

7. The nature and origin of the veins are evident from this 
description. In all sanguineous animals, the nature and origin 
of the principal veins are thesamc,but themultitudeof smaUer 

"IB IB not alike in all, for neither are the parts of the same 
re, nor do all possess the same parts. Kor are the veioi 
Ij npi)ari,'nt in all auiniala ; but they are more manitcBt is 
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those which have most blood, sDd in tlie largest creaturea; but 
in thoBe animals which are amall, and have not much blood, 
either by nature or from eicess in fat, they are not so easily 
investigated, for some of the passages are confused, like 
rivulets that are lost in beds of mud ; and there are some 
animals which have but few, and these fibres instead of veins. 
The great vein is very couspicuous in all, even the smallest 

CUAPTEE V. 

1. The following is the nature of the sinews of animals. 
The origin of these, also, is in the breast, for there is a 
sinew in the principal cavity of the heart itself; and that 
which IB called the aorta is a sinewy vein, for its t<;rmina- 
tions are always sinewy, for they are not hollow, and are 
extensible, like the sinews which end upon the bending of 
the bones : for it is not the nature of sinews to be con- 
tinuous from one origin, like the veins, for the veins have 
the whole form of the body aa in outline sketches, so that 
in emaciated subjects the wiiole mass appears full of veins, 
for the same place is occupied by veins in lean persons that 
in fat ones is flesh. 

2. The sinews are drawn round the joints and flexures of 
the bones ; but, if their nature were continuous, the con- 
tinuation would be evident in emaciated persous. The 
principal parts of the sinews are around the part of the 
body appropriated to leaping, and this is called the poplee. 
Another double sinew is the tendon of the neck, and the epi- 
touuB and the sinew of the shoulder, which aid in the support 
of the body. The sinews aniund tlie joints have not re- 
ceived any name, for all the bones where they are contiguouB 
are bound together by the sinews. 

S. And there are many sinews round all the bones ; there 
are none in the head ; but the Butitres of the skull are 
adapted to each other, It is the nature of sinew to tear 
readily lengthwise, but across the fibre it is indivisible, 
and it is very extensible. Tlie sinews are aorrounded by 
a mucous, white, and ^latinons fluid, by which they are 
nourished, and from which they seem to derive their origin. 
The vein does not alter its form by combustion, but the 
sinew is entirely destroyed. Neither does it unite after 
division. 
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4. Ifumbnesa does not take ^nce in tboae parte of tbe 
body "W'hidi cootaiu no sinews. The sinews are moat abund- 
ant on the lianda and Feet, and on the ribe and shouliler- 
bladcB, and round the neck and arnie. All sanguineoue 
aniinole have sinews ; but in those which hB,Te not jointfid 
limbs, and are without feet and hauda, the eioews are small 
and inuonapicuouB, sn t)iat in fiabea they are moBt diatiiict 
cear the fitu. 

Chafteb VI. 

1. The fibres are between the ainews and the veina; but 
some of them are moistened with serum, and they eitend 
from the ainews to the leiua, and from the veins to the 
sinewe. There is also another kind of Rbre, which is pro- 
duced in the blood of most, but not of all animals. "Wnen 
thla is extracted from the blood, it does not coagulate, but 
if it ia not taken out of the blood it coagulates. These 
fibrea are present in the bltiod of most animals, but not ia 
that of the stag, prox,' and bubolia,' and some othera ; so 
that their blood dues not coagulate like that of other 
DDimalB ; the blood of etaga ia very like that of hares ; 
for in both of these coagulation takes place; not firm, as 
in other animals, but trembling, like that of milk, if no co- 
agulating substance ia put into Jt. The blood of the 
bubalia coagulates more thickly, only a little less so than 
tbftt of sheep. This is the nature of veins, einewB, and 
fibres. 

Chapteb VII. 
- 1, Tub bones of animals depend upon one bone, and are 
connected with each other, like the veins ; and there ia no 
Buch thing aa a aepnrate bone. In all nnimala with bones 
the apinfd column is their origin. The spinal column is 
made up of vertebriB, and extends from the head to the hipa. 
All the vertebra} are perforated ; the upper part of the 
head is a bone joined to the laat vertebra, and is called tbe 
Bkull, the Baw-lite part is the suture. 

This is nut alike in all animals, for tbe cranium of 
"onsista of a single booe,-^aa in the dog ; in others it 
ound, as in the human subjert. The female has 
u Cnpreuluis ur C. dtuoo. * Auiilupe guou. 
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one Buture, in a circle ; the male bas tliree, meeting at the 
top of the head, like a triangle ; and human skulla have been 
seen without Butures. The head ia not compoeed of four 
I, but of six ; two of these are placed above the eaxa, 
ftud are small compared with the rest, 

3. Prom the head the jaw-bones descend. All other ani- ' 
s move the lower jaw, the riTer-crocodile aloi 

the upper jaw. In the jawB are the order of the teeth, which 
are bony, in some parts they are perforated, in others they 
arenot. These are tbe only bonea too hard to be engraTed. 

4. FromtheBpinat-column, which is the point of union, ori- 
ginate the claviclea and ribs ; the breast also ia placed upon 
the ribs, and some of these are united, others are not, for 
no animal has a bone round the Btomach. There are alao 
the Bcapiilie upon the shouldera, and these are conti- 
nued upon the arms, and those again to the hands ; and 
in all animals with fore legs tlie nature of the bone is 
the same. 

5. At the extremity of the lower part of the spinal co- 
lumn, and next to the hip, is the socket, and the bbnea 
of the lower extremity, with those of the thigh and leg, 
which are culled the c-olenes. The ancles form a portion 
of these, and the part called the spur iu all creatures with 
anelea. Continuous with these are the bones of the feet. 
Viviparous animals with blood and feet do not differ much 
in their bones, but rather by aualogy, in hardness, softness, 
and size. Again, some of the bonea contain marrow, whilst 
others, in the same Bnimal, have none. 

6. Some animals do not appear to hare any marrow at all 
In their bones, as the lion, whose bones are very small and 
alight : or there may be marrow in a few of its bones, as in 
those of the thigh and fore leg ; otherwise, in the lion, the 
bones are particularly solid, for they are sufficiently hard to 
emit fire like stones on concussion. The dolphin also has 
bones, but it has no spine, tike fish. Some sanguineoua ani- 
mals differ partially from these, as the class of bird.8. In others, 
as fish, the bones are only analogous, for viviparous fish have 
a cartilaginous spine, like those which are called selachea ; 
the oviparous fish have a spine, which is like the backbone 
of quadrupeds. 

7. It is a peculiarity in fish that some species have Bmali 
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nines in the fiesh Beporated from vach otlier. Serpents aro 
like liah, tor tbeir buck-bune is epitiuus ; among oviparoiu 
quadrupeda the greuter aiiimule huve a bony vertebral 
colunjn; the lesser iiuve a spinouH one. 

b. I'or all sanguiueouB auiniala have eitiier a bony, or a 
spinous eolunia. The remainder of the bones exist in some 
Auiinals, but not in others, for if they have the limbs, they 
have the bones belonging tu them ; for those that have not 
bind and tore legs have not hama, nor are they present 
in those animals whit-h posaesB liiube unlike those ol quad- 
rupeds, for ill these they vary in size and proportion. This 
Ib the nature of the hones uf animals, 

Chaptbe VIII. 

1. CA.BTli,AaE is of the same nature aa bone, but it differs 
in the greater and less, and neither bone nor cartilage are 
reproduced if they are cut off. In sanguineoua and vivi- 
parous animals living on the land the cartilage is imper- 
forate, and does not contain marrow, like the bonea ; but the 
flat selachea, which have a cartilaginous s^iae, have a carti- 
lage aualogoua to bone containing a liquid marrow. Vivi- 
parous animals, with I'eet, have cartilage about their ears, 
nostrils, and extremities of their bonea. 



GlIAPTEB IX. 

1. Thbhe ia another clnss of parte, which, though not the 
aame as these, are not very difrerent, as naila, hoofs, clawa, 
and horns, and besides these, the beak of birds which alone 

g>BBesB this part. For these ore bulh dexible and fissile, 
ut bone is neither ilexible nor fissile, but brittle ; and 
the colour of horns, nails, ciawB, and hoofs follow the 
colour of the skin and the hair ■, for in black auimala the 
horns are black, and so are the clawa and hoola in those 
with claws ; in white animals they are white. There are 
also intermediate eoJoors, the nails aJso are of the same 
nature. 

2, But the teeth are like bones ; wherefore, in black men, 
Ethiopians, and such like, the teeth and the bones are 
white, but the nails are black, like the rest of the aid 
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The horna of moat animals are holbw at their base, and 
euTToiiDd a bony process on their lieada ; but at the ex- 
tremity the horn la solid and single. The stag's horns are 
solid throughout, and divided ; and these animals alone east 
their horns ; this is done annually, if they are not cut 
off. Concerning tlioae that are cut off, we sbol) speak bere- 

3. The horns are more nearly allied to skio than to bone, 
so that in Phrygia and elsewiiere there are oxen which 
have the power of moving their boraa, aa they do their 
ears ; and of thoae which have nails (and all that have 
toea have nails, and those that have feet have toes, except 
the elephant, which has its toes undivided, and acareely 
distingnished, and no nails at all) —and of those with nails, 
some have straight nails, like men, others crooked, as the 
lisQ among beauts, and the eagle amongst birds. 

ClIAPTXS X. 

1. This is the nature of hair and its analogues and skin. 
All viviparous animals, with feet, have hair ; oviparous 
animals, with feet, have scaly platea ; and those fish alone 
which produce friable ova are covered with scales ; for the 
conger and munena among long fish have not such ova, and 
the eel produces no ova. The hair differs in thiehneas, tbiu- 
neas, and size, according to its situation, both in the parts of 
the body which it occupies, and the nature of the skin, for 
upon thick skins the hair is generally harsh and thick, 
the hair is both thicker and longer in the hollow and 
moist parts of the body, if they are such as to be covered 
with hair. 

2. And the case is similar in those animals which are 
covered with plates or scales. If animals covered with soft 
hair are placed in good pastures their hair vflll become 
coarser ; and, on the contrary, it becomes fiuer and less in 
those that have coarse hair. Warm and cold situations also 
make a ditfereuce, for the hair of natives of warm climates 
is harsh, but it is soft in those of colder cUrngtea, Straight 
hair is soft, crisped hair is harsh. 

3. It is the nature of hair to split ; and different kinds 
of hair are dissimilar in excess and deficiency ; some are so 
changed Ly Liu'iljncsn tis to bear Bli^ljt restmblaucc to ha'ip, 
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and are more like spraea, as in the hedgehog, wlierein they 
reeemble iiaiia. So again the nails in some anittiHlH are not 
different from bonea in point of hardneBfl. 

4 Man hag tlie tiiiunest ekin in proportion to hia aize, 
Tliere is a mucona, slutinoue fluid in the skin of all animals, 
less in Bome, more in othere, as in the skins of oien, from 
which ghie is made; and aometiiiies rIub ia made from fiahes. 
When the skin alone is cut it is insensible, especially 
that upon the head, from the abaence of flesh between that 
and the bone. Wherever the skin is without fleah it does 
not unite again after being cut, aa the thin part of the 
cheek, the prepuce, and the eyelid. In all animals the skiu 
w continuouH, and it is only wanting in places where there 
are natural passages for exudation, and at the mouth 
and nails. AJl eanguineoua animala have a skin; all, 
however, have not hair, but those which are described 
above. 

3. The colour of the hair changes in men aa they grow 
old, and the hair becomes gr^y. Thia takes place in other 
animals, hut not bo remarkablv aa in the horse. The hair 
begins to grow white from tne extremity. Most white 
animala ore white from their birth, wherefore it is plain 
that whiteneaa doea not arise from dryness, as some persona 
BUppoae, for no animal is bom dry. In the exanthematous 
disease, called whiteneaa, all the hair becomes hoary ; and 
some patients, who have suffered from illness, after the hair 
haa &Jlen off on recovery, have regained their dark-coloured 
hair. Hair which ia covered up becomes white more 
TCfldily than that which is exposed to the air ; in man the 
temples are the first to grow grey, and the fore part of 
the nead before the hind part, and luut of all the Lair on 
the pubes. 

G, Some of the hair exists on the body at the period 
of birth, and some appears afterwards. In man alone the 
hair on the head, eyelashes, and eyebrows exist at birth. 
The hair on the pubes, in the armpits, and on the chin ap- 
pear aueeeasively after birth, ao tlmt the parts on which 
the hair appears at birth, and those on which it grows after* 
worda are the same in number, In old age the hair on tlie 
liead especially is the first to fail, and falls off. This is 
L^nly in front, for no one ever becomes bald ou the back 



of the head. Tbe HmoothDeBa on the crown of tbe heiul 
IB colled baldnesB, that uiion the eyebrows depilntiyn.j 
neither of theae takes plaee before the commence meat of 



Children, woraeD, and eunuchs never become bold. If 
aperson bo castrated hefore puberty, tbe hair which grows 
after birth never makes its appearance ; if after puberty 
these alone fall ofij except the hair on the pubes. women 
have no hair upon the chin, escepting a few of those iu 
whom the ['atamenia have ceased, and tbe priesteesea in 
Caria : and this appears ominoua of future eyents. Women 
alao have other hair, hut not much. There are some 
persons, both male aud female, who from their birth are 
without the hair which grows after birth ; but those per- 
sons are barren who have not hair on the pubes. 

8. The rest of the hair grows proportionally, either more 
or less. That upon tbe head grows tbe most, then that on 
the chin, and thin hair most of all. The eyubrowa grow so 
thick upon some a<,'ed persona as to be cut off, for they are 
placed upon the symphysis of tbe bone; and this being 
separated iu old persons, a more abundant moisture exudea. 
Those on the eyelids do not grow, but they fall off, 
when peraoDs come to puberty, and eapecially in thoae off 
warm sexual dcHires ; tbey become grey very slowly. If the 
hair is plucked out duriog tbe period of growth, it cornea 
again, hut not after it bus done growing. 

9. Every hair has at its root a glutinous moisture, which 
will adhere to anything with which it comes in contact, 
soon after it is drawn out. In spotted animals the spota 
esist both in the hair and upon the skin, and upon tbe i^kin 
of the tongue. As for the beard, some persons have a thick 
one, both beneath the chin and upon it ; in others, these 
parts ore smooth, and tbe heard is on tbe clieeks. Those 
who have smooth china are least likely to become bald. Tiie 
hair grows in some diseases, as in phthisis CBpecially, 
and in old age, and upon dead bodies, and tbe hair becomes 
harder instead of softer. The same is the case with the 
nails. In persons of strong passions, the hair that is born 
with them decreases, while that which comes after birth iu- 
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mlFer from enlarged Teins are less likely 
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to become liald ; and if they have this disease after they are 
bald, the hair sometiineB grows again. The hair, when 
cut otf, does not grow again from the extremity, but in- 
creases by growth from the root. Tlie scales of fishes 
become harder and thicker, and in those that are growing 
thio and old they become still harder. The bair and wool 
of old BJiimBls becomea thicker, though the quantity de- 
creases ; and the hoofs and claws enlarge as they grow old, 
and the beaks of birds. And the claws grow in the same 
way OS the nails. 

11. Feathered animals, like birds, do not change their 
colour by age, excepting the crane, for this bird is asli- 
coloured, and becomes black by age. But from the change 
of season, when it becomes cold, some of those having but 
one colour, black or grey, become white, aa the crow, 
sparrow, and swullow ; but none of those which are ubite 
become black. At different seasons of the year many birds 
change the colour of their plumage, so as to render it diffltult 
for tlioee who are not acquainted with them to recogniBe 

12 And many animals change their colour with a change 
of water ; for in one place tbej' are black, and in another 
white ; and the same thing takes place at the season of co- 
ition. There are many waters of such a nature tliat if 
sheep drink of them before seiual intercourse, they produce 
black lanibn ; as at that which is called the cold river in the 
Tliracian Chalcis (in Astyritis). And in Antandria there 
are two rivers, one of which turns the sheep white, the 
other black ; and the Rcamander appears to malie the sheep 
yellow, wherefore some people think that Homer called 
the Scamonder the Xanthus. 

13. Other animals have no hair internally, nor upon the 
bottom of their feet, though it is on the upper part. The 
hare alone has hair on the inside of its cheeks, and upon 
its feet, and the mysticetus' has no teeth in its mouth, 
but hairs, like bog's bristles. The hair, if it is cut off, 
increases below, but not above. Peathers do not grow 
""ther above or below, but fall out. The wing of the bee, 

't is plucked oft', does not grow again, nor that of any 

er creature which has an undivided wing ; nor does tu 
' Balirim \I\«tu'etua. 
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Chapter XI. 

1. Theke are membranea in all sanguioeouB anininla. Mem- 
brane is like a, dense tliin skiu, but it differs 10 kind, fur it 
ia neither divisible nor eitensible. Tliere is a membrane 
round every bone and every intestine, both in the greater 
and smaller animals ; they are inconspicuous in small ani- 
mals, owing to their tliiuiiesB and small size. The principal 
membranes are two, wliicli surround the brain, one round 
the bones of the head, and this is stronger and thicker than 
that round the brain itself; and after these, the membraue 
which surrounds the heart. A thin membrane does not 
unite after it has been cut asunder, and the bouea, when de- 
prived of their membranes, become inflamed. 

2. The omentum is a membrane. All sanguineous ani- 
mals have an omentum ; in some it ia fat, in others it con- 
tains no fat. Iq viviparous animals, with cuttmg teeth in 
both jaws, it has its origin and is suspended Irom the middle 
of the stomach, where it appears like a suture of this organ. 
In those that have not teeth in both jaws, it is suspended 
in the same way &om the principal stomach. 

3. The bladder also is membranous, but its eharacter is 
different, for it is extensible. A.11 animals have not a 
bladder, but all vivipai-oua animals have this organ, and the 
tortoise alone of oviparous animals. When the bladder is 
cut it does not re-unite, except at the very origin of the 
lu^thra, or only very rurelv, for it has happened sometimes. 
Ko moisture passes into the bladder of dead animals ; but 
in living creatures there are dry compounds, from which are 
formed the atones tliat are found in persona labouring under 
this disease ; sometimes they are of such a nature in the 
bladder aa to difler in nothing from shells. This, then, ia 
the nature of veins, sinews, and skins, and of muFi'le and 
membrane ; and of hair, uails, clawa, hoofs, liorus, teeth and 
beaks, aud of cartilage, bone, and tiieir analogues. 



Chapter SII 
a animals, flesh, and lUat 



hich is like 
what ia Bua>ogoua 



to boue : for the a&me relation wliich a spine bears to a Lnjuo, 
is also borne by flesb to tbat whicb is like fiesb, in auinials 
jtosaessing bones and Bjiiuea. Tlie flesh can be dinded in 
every direction, and so ia uolike sJuewa and veine, which 
can only be divided in tbeir length. The ilcab disappears 
in emaciated animnlB, giving pUce to veins aud fibres. Those 
animals which can obtain abundance of good food have fat 
instead of flesh. 

2. Those that have much flesh have smaller veina and 
redder blood, and their intestines and stomaclie are small ; 
but those which have large veins and dark blood, and large 
iDteetiues and great storoachs, have also less flesh, for those 
that have fat flesh have small iutestiues. 

Chaptee XIII. 
1. Adepb and fat differ from each other, for fat is always 
brittle, and coagulates upou cooling, but adeps is liquid, act 
does not coagulate; and broths made from animals witb 
adeps do not thicken, as from the horse nad hog, but that 
made from animals with fat thickens, as from the sheep and 
goat, These substances also differ in sltuatioa, for the 
adeps is between the skin and the flesh ; but the fat only 
exists upon the extremity of tlie flesh. In adipose animals 
the omentum is adipose, iu fat animals it is fatty : for the 



animals with cutting teeth i 



both 



e itdipose, those 



that have not cutting teeth in both jav 

2. Of the viscera in some animals the liver is full of 
adeps, as in the cartilaginous flshea, for oil is procured from 
these during the process of decomposition, the cartilagi- 
nous fish are particularly free from adeps on their flesh, 
but the adeps js separated on the stomacli. The fat also 
of fishes is adipose, and does not coagulate; and soma 
animals are furnished with adeps on the flesh, and others 
apart from the flesh ; and those creatures in which the 
adeps is not separated from the flesh have less of this 
substance on the stomach and omentum, as the eel : for 
these creatures have little fat on the omentum, In most 

■mills the adeps collects principally upon the abdomen, 
iaUy in those which take little esercise. 
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are surrounded by the greatest quantity of adeps in all ani- 
mals ; that on the right side is always the least adipose ; 
and let there be ever so much adeps, there is always a space 
left between the kidneys. They are also the most fatty of 
the viscera, and especially in sheep, for this auimal some- 
times dies from the entire concealment of its kidneys in fat. 
This excessive fat around the kidneys arises from good 
pasture, as in the Leontine territory of Sicily ; wherefore 
also in the evening they drive away the sheep which have 
been feeding during the day, in order that they may take 
less food. 

4. The fat around the pupil of the eye is common to all 
animals ; for all have fat in this part, that possess it, and are 
not hard- eyed. Eat animals, both male and female, are 
more inclined to be barren, and all old animals become fat 
more readily than young ones, especially when they increase 
in depth, having obtained their proper width and length. 

Chapteh XIV. 

1. The follow^ing is the nature of the blood. This is most 
essential and common to all sanguineous animals, and is not 
superadded, but exists in all animals that are not in a perish- 
iug ^condition. All the blood is in a vessel called the veins, 
but in no other part of the body, except the heart. The 
blood of all animals has no sense of touch, nor has the excre- 
mentitious matter in the stomach ; neither have the brain, nor 
the marrow, any sensation of touch ; but wherever the flesh 
is divided, the blood flows in the living subject, unless the 
flesh is perishing. It is the nature of the blood to have a 
sweet juice, as long as it is healthy and a red colour, and 
that is bad which either by nature or disease is black. The 
best kind of blood is neither very thick nor thin, unless it 
is vitiated either by nature or disease. 

2. In living animals it is always w arm and moist, but 
when taken out of the animal the blood of all creatures co- 
agulates, except that of the stag and deer, and perhaps nome 
others of the same nature. The blood of all other creatures 
coagulates, unless the fibre is taken out of it. Bullock's 
blood coagulates faster than that of any other animals. 
Amongst sanguineous animals, those which are both inter- 
Dally and externally viviparous, have the most blood, and 
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afler tbeni the oviparous sanguineoue auimalB ; thaeb which 
are well disposed, either by nature or by health, have not a 
great deal of blood, ae iu those that have just drank ; noi 
a very little, as in those wlii^h are very fat. Fat animide 
have pure blood, though the quantity is small ; as they be- 
come more fat they lose a portion of tlieir blood, for fat is 
free from blood. Fat ia not corruptible, but blood and the 
parts that contain blood are very eorruptible ; of theae the 
parts surrounding the bones are most eorruiitible. 

3. Man has the thiiiaest and purest blood, tliat of the ox 
nnd OSB is the thickest and blackest of all viviparous ani- 
mals. The blood is thicker and blacker iu the lower than in 
tlie upper part of animals. The blood paljjitates iu the veina 
alike in all animals; this alone of aU the fluids exists in every 
purt of the body of living aubjetta, and a» long only as thev 
sre alive. The blood first ot all exists in the heart of all 
animals before it is distributed through the body. When de- 
prived of their blood, or if the greater part escapes, they faint 
away ; but when a very great deal ia lost, they die. when 
the blood becomes very rauoh liquefied, illness ensues, for it 
becomes tike serum, and flows through in such a. manner, 
that some have perspired blood ; and when taken out of the 
body, it does not coagulate into a mass, but into separate 
and divided portions. 

4. In sleeping animals, the blood i 
ia diiuinished, so that it does not fio\ 
are pricked. Blood is formed from si 
blood. When tlie blood beconies diseased, lisemorrhoida 
are produced, either in the nose or anus, and a disease 
called ixia.' When the blood becomes corrupted in the 
body, pus is formed, and from pus a scab. The blood 
in temides diff'ers from that of maiea, for it is more thick 
and black in females of similar health and age. In tlie 
whole of the body the quantity of blood is leas in females, 
but internally they are more full of blood. 01' all feitiuica, 
women have the most blood, and the catamenia are more 
abundant in them than in other females. 

5. When tliis blood is diseased, it is called a flooding. 
Women have a lees share in other diseases ; hut a few are 
■flicted with ixia, and with htemorrhoids and bleeding 
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from the nose ; wlien any of tliese take place, the eataiiieiiia 
decrease. Theblood differs in proportion to the age in qnnii- 
tity and appearance, for when vei'y young, it ib more like 
aenim, and very abundant ; in the aged it ib thick, hloek, 
and in leaa qiiantity ; in those in the prime of lil'e it is be- 
tween these. In aged pereoiiB the bliwd coagulates quickly 
ia the body, or on the surface ; but in youug persons this 
does not take place. Serum is imperfect blood, becauae it 
has not ripened, or because it has become more fluid. 

Chapter XV, 

1. CoHCiHSiNo marrow, for thia is one of the fluids which 
exist in some animals. All the natural fluids of tbe body 
are contained in vesBels, as the blood in the veins, and the 
marrow in tbe bones, and otbera in membranes, skin, and 
cavities. The marrow is always full of biood in young ani- 
mals ; but when they grow older, in the adipose it becomes 
adipose, in fat animals fatty. There is not marrow in all 
the bones, but only in those that are hollow, and not even 
in some of these, for some of the bones of the lion have no 
marrow, others but little ; wherefore some persons say the 
lion haa no marrow at all, as was before observed. In the 
bones of swine there ie very little marrow, in some none at. 
a)L 

Chaptek XVI. 
I. These fluids are nearly always co-existent with animnl 
life ; but milk and the spermatic fluid are produced after- 
wards. Of these the milk is always secreted in those ani- 
mals in which it is present. The spermatic fluid is not 
secreted in all, but in some as in fishes are what are called 
melts. All animals having milk have it in the mamma'. 
All animals that are both internally and externally vivi- 
parous have mammas, that is, all that have hair, as man, and 
the horse, tbe cetacea, as the dolphin, seal, and whale, for 
these also have mammte and milk. 

2. Those animals that are only externally viviparous, and 
oyiparous animals, have neither mammas nor milk, as fish, 
and birda. All milk has a watery serum, which is called 
wbey, and a substantial part called curds ; the thicker kinds 
of milk have the most curds. The milk of animals without 



ciitting teeth in both jaws, coagulatea, wbcreforo cheese ii 
iiinde from the niilk of doineBtic aaitnals. The milkof thoae 
witli cutting teeth m both jaws does not coagulate, but re- 
sembles their adeps, and is thin aod sweet ; the milk of the 
camel is the thinnest of all, nest is tlint of the horse ; in 
tlie third plitce that of tlie ass. Cow's milk is thicker. 

8. Under the influence of cold, milk does not coagu- 
late, but beironieH fluid ; by beat it is coagulated, and be- 
comes thick. There is no milk in any animal before it 
lias conceived, or but rarely ; but, as aoon as it has con- 
ceived the milk is produced; the first and last milk are 
useless. Sometimes milk has come in animals not with 
young, from partaking of particular kinds of food ; and even 
in aged females it bus bf-en produced so freely wljcn sucked, 
ns to afford nourishment for lui infant. Anii the shepherds 
round ^ta, wheu the shegoatB will not endure tlie approach 
of the males, cut their uddera violently against a thorn, so 
n» to cause pain ; at first, when milked, tiiey produce 
bloody, and afterwards putrid milk, but at last their milk 
h as good as that of those which have young ones. 

4. The males, both of man and other animals, rarely pro- 
duce milk; nevertheless, it is found in some cases; for in 
a he-goat has given from the two nipples, which 
' I much milk, that cakes 



always found o 
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cheese were made frnm_it. The same thing happened to 
another he-goat, which was produced from this one ; but 
such things as these ai-e considered ominous : for, on inquiry 
being made of the god of Lemnoa, he replied that there 
should be an additional supply of cattle. A small quantity of 
milk baa been forced from some men after puberty; from 
others a great quantity has been produced by auction. 

5. There is a fatness in milk which becomes oily when 
it is cooked. In Sicily, and other countries, when there is 
an abnndaut supply of goat's milk, they mix ewe's milk 
with it, and it coagulates readily, not only because it con- 
tains abundance of curd, but also because it is of a drier 
nature. Some animals have more milk than enough for the 
support of their offspring, and thin ia useful for making 
cheese, and for putting aside. The best ia that of the sheep 
»ud goats, and nest, that of the cow. Mare's milk and ass's 
milk are combined with the Phrygian cheese. There is , 
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more cheese in tiie milk of the cow thau of tlie goat : for 
the shepherds Bay, from an amphora of goat's milk they can 
make nineteen cakes of cheese, each worth an obolua. and 
thirty from cow'a milk. Other creatures have only enough 
for their young, and no superabuu dance nseful for making 
cheese, as all tbose animals which have more than two mam- 
mje, for none of these have a superabundance of milk, nor 
will their mUk make cheese. 

6. Milk is coagulated by the juice of figs, and by rennet ; 
the juice is placed upon wool, and the wool is washed in a 
little milk ; this eoagiilatea upon mixture. The rennet ia a 
kiod of milk, which is found ia the body of sucking animals. 
This rennet is milk, containing cheese, for the milk be- 
comes cooked by the heat of the body. All ruminating ani- 
mals contain rennet, and the hare among those with cutting 
teeth in both jaws. The older coagulum is the better, 
for such rennet is useful in diarrhcea, and so is that of the 
hare. The rennet of the fawn is the best. 

7. The greater or less quantity of milk drawn from 
those animalB which have milk, diflera in the size of the 
body, and the variety of the food. In Phasis there are very 
small cows, eaeh of which gives a great deal of milk ; and 
the large cows of Epirua give an amphora and half 
of milk from each of their two mamma); and the person 
who milks them stands up, or only leans a little, because 
he caamot reach them sitting down. The other aniiiuda of 
Epims are large eicept the ass, hut the largest are the 
eowB and the dogs. These large cattle require more pas- 
ture ; hut the country has a great deal so excellent, that 
they can be changed to fit places every hour. The oxen 
are the largest, and the sheep, called Pyrrhic ; they have 
received this name from king Pyrrhus. 

8. Some kinds of food check tbe milk, as the medic gross, 
especially in ruminating animals. The cytiaua and oro- 
bua have a very difierent effect ; but the flower of the 
oytisusia iinwholeaome, and cauaeu inflammation; the orobui 
does not agree with pregnant cattle, for it causes djflleulty 
of parturition. On the whole, those animals which are 
able to eat the most food, as they are better adapted for 

D'urition, will also give the most milk, if they have enough 
. Some of the flatulent kinds of food, when givea to 



animals, increase the quantity of milk, as beana given freely 
to the aheep, gout, os, and cliimoira,' for tbey cause tlie udder 
to be dieteuded ; and it is a sign that tliere vil] be plenty 
of milk when the udder ii seen below before parturition. 

9, The milk lasts a long time in those that have it, if 
they remain without gexual intercourse, aud have proper 
food i and in sheep it lasts louger than in any other animals, 
fur the eheep may be milked for eight moaths. Altogether 
the ruminating an i mala produce milk in greater abundance, 
and more fitLed for maKing cheese. Arouiid Torona the 
cows fail in their milk a few days before calving, but give 
milk all the rest of the time. In women dark-coioured 
milk is better for the children than that which is white ; 
and black women are better nurses than white women. The 
most nutritioas milk is that which contains the most cheese, 
but that which contains less cheese ia better for infants, 

CaAPTKR XVII. 

1, AxL sanguineous animals ejecl the Gpermatic fluid; the 
office it performs in generation, and how it is performed, 
will be treated of in another place. In proportion to his 
si7.e man ejects more than other animals. This fluid, in ani- 
mals covered with hair, is glutinous, in others it is not glu- 
tinous ; in all it is white, so that Herodotus is mistaken 
when he Bays that the Ethiopiuiis have black semen.' The 
semen comes out white and thick if it ia healthy, but after 
ejection it becomes thin and black ; it does not thicken vrith 
cold, but becomes thin and watery, both in colour and den- 
sity. By heat it coagulates and thickens, and when it haa 
been ejected for any time into the uterus, it comes out more 
thick, and sometimes dry and twisted together. That which 
ia fruitful sinks in water, but the barren mixes with it. AU 
that Ctesias said about the semen of the elephant is false. 
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BOOK THE FOURTH. 
Chaptxr I. 

1, Wb have hitherto treated of Banguineoua aaimaJB, the 
parts poBHCBsed by all aa well ae those whieh are peculiar to 
each elaaa, and of their heterogeueooa aud homogeneous, 
their eitemal aod internal parts. We are now about to 
treat of ex-Bang uitieoue animals. There are many clasBeB 
of tliene, first of ail themolluBca.' Theae are ei- Banguineoua 
animals, which have their fleahy parts external, and their 
hard parts internal, like sanguiueoua animals, as tiie whole 
tribe of cuttle-flsh. Next the malacostraca, these are 
animals which have their hard parta external, and their in- 
terior parts soft and fleshy; their hard parts are rather liable 
to contuaion than brittle, as the elass of carabi and cancri. 

2. Another elass is that of the t^stacea. These are ani- 
raala which have their internal parts fleshy, nud their ex- 
ternal parts hard, brittle, aud fragile, but not hable to 
eontuaion. Snails and oysters are iDstaoees of this class. 

3. The fourth elaaa iatiiat of insects, which includesmany ^ 
diasimilar forms. Insects are animals which, aa their name 
signifies, are insected either in their lower or upper part, or in 
both ; they have neither distinct flesh nor bone, biit something 
between both, for their body is equally bard ioternally and 
externally. There are apterous insects, aa the julus and 
scolopendra ; and winged, as the bee, cockchafer, and wasp ; 
and m some kinds there are both winged and apterous in* 
aects ; ants, for example, are both winged and apterous, 
and so is the giowworin. 

4. These arethe parts of animalH of the claaamolluaca(ma> 
lacia) ; first the feet, as they are called, next to these the 
head, continuous with them ; the third port is the abdomen, 
which contains the viscera. Some persons, speaking incor- 
I'eetly, tall this the head. The fins are placed in a circle 
round this abdomen. It happens in many of the malacia 
that the head is placed between the feet and the abdomen. 

' The CBphBlopotk. 
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5. All the polypi, except one kind, have eight feet, witli 
a double row of Buckers. Tlie sepia,' teuthiB,' and teuthoa' 
possess ae a ebarneteristic part two long proboscidiform mera- 
bers.wbicb have rough suclsers at their extremities, with 
which tbev seize their food and bring it to their mouth ; and 
when a. storm arises tliey weather it out, fastening these 
membera upon a rock, like an anchor. They swim by means 
of the fin-biie members which are attached to the abdomeu. 
There arc auckers upon all their feet. 

6. The polypus' uses its tentacula both as feet and hands, 
for it brings its food to its mouth with tlic two that are above 
the mouth, and it uaea the last of its tentacula, which is 
the sharpest of all, in the act of coition ; this is the only 
one which is at all white, and it is divided at the extre- 
mity, it is placed upon the back ; and the smooth part, in 
front of which are the aeetabula, is culled the back. lu 
front of the abdomen, and above the tentacula, they have a 
hollow tube, by which they eject the seo-water which tliey 
have received into the abdomen, if any enters through the 
mouth. This part varies in position, and is sometimes on the 
right side, sometimes on the left, and by this its ink is 
ejected. 

7. It swims sideways upon the part called the head, 
stretching out its feet ; as it awiins it is able to see forwards, 
for the eyes are upwards, aud the mouth is placed behind. 
Aa long as it is alive the head is hard, as if it were Inflated ; 
it touches and holda with its tentacula bent downwards, 
a membrane ia extended throughout, between the feet, if it 
falls into the sand, it can no longer hold by it. 

8. The polypus and the above-mentioned malacia differ 
from each other ; the abdomen of the polypus is small, and 
the feet are large ; but of the others, tlie abdomen is large, 
and the feet small, so that they cannot walk upon them. 
They have also difl'erences among each other ; the teu- 
this is the smallest, the sepia wider ; the teuthoa ia much 
larger than the teuthis, for it reaches the length of five cubits. 
" me sepitB are two cubits long, and the tentacula of the 

kpuB are as long, and even larger in size. 
. The class of the teuthoa ia rare, and difl'erg m form from 
Bepia officinnliB. ' Loligo vulgaris (Owen). 

loligo media (Oirpn). * Sepin octopodU. 
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toe teutliis, for the extremity of the t«uthoB is wider; and, 
again, the fin ie placed ronnd the whole abdomen, hut it ii 
wanting in the te\ithis. It is a marine animal, ae well as 
the teuthia. After the feet, the head of all these animals ie 
placed in the middle of the feet, which are called tentacuJa ; 
one part of this ie the mouth, in which are two teeth ; above 
these are two large ejea ; between theae is a email cartilage, 
containing a email brain. 

10. In the moutli is a small piece of fleeh, for these animnla 
have no tongue, but use this instead of a tongue. After 
this, on the outside, the abdomen is apparent. The flesh of 
this can be divided, not in a straight line, but in a circle. 
All the malacia have a skin around this part. After the 
mouth, they have a long and narrow ceaophagus ; and con- 
tinuDua with this is a large round crop, like that of a bird; 
this contains the stomach, like a net. Its form is spiral, 
like the helii of a whelk ; Irom this a thin intestine turns 
back, to the vicinity of the mouth. The intestine is thicker 
than the stomach. 

11. The malacia have no viscus, eicept that which is 
colled the mytis,' and the ink which is upon it. The most 
abundant and largest of all is that of the sepia ; all ex- 
clude this ink, when alarmed, but especially the sepia ; the 
mytia lice beneath the mouth ; and through this the eeso- 
phogua passes ; and where the intestine turns back the ink 
IB beneath, and the same membrane anrrounda both the ink 
and the intestine. The same orifice serves for the emission 
of the ink and the fceces, 

12. There are some appearances of hair^ in their bodies ; 
the sepia, teuthis, and teuthos, have a hard part upon the 
forward part of the body ; the one is called aepium (the 
bone of the cuttle-fish), the other xiphus {the pen of the 
loligo). Theae two are difierent ; for that of the sepia is 
strong and wide, partaking of the nature of spine and bone, 
audit contains a spongy, friable substance ; but the pen of the 
teuthis is thin, and cartilaginous. In tiieir form also they 
correspond with the differences of the animals themselres. 

' Kaliler Buppoaea the part called by Aristotle rni/Iii to liava beea 
the glaDdulur Rppendnges on tlie veiiu cava and two risceral Tnni. 
(OieniH Tndd't Cychiiedia r/' Aialomy, ^rt. Ciphal'ipoda^ 

> Pmbablj the bninchia. 
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The polypus tiaa no hard internal part, hut a portion of car- 
tilage round the head, wLich becomes liard as they grow old. 

13. The females also differ from the males, for the latter 
have a passage beneath the a!sop)ia}>iis, extending from 
the brain to the lowest part of tne body. That part tr> 
■which it reaches ia like a teat. In the female there are two 
■uch organs, which are placed above. In both seses, some 
email red bodies are placed under these. The polypus baa 
one capsule of eggs, which is uneven on the surface ; it is 
large; internally it ia all of a white colour, and amooth. 
The multitude of the ova ia 80 great ae to fill a Teasel larger 
than the hpad of tbe ])olypuB. 

14. The sepia has two capsules, and many eggs are in 
them, like white hailstones. The position of each of these 
parts may be seen in anatomical diagrams. In all these 
creatures the male differs from the female, and especially 
in the sepia. The fore part of the abdomen of the male 
is always darker than the back ; and more rough than in 
the female, and variegated wi ;h stripes, and the extremity 
of the body is more acute. 

15. There are many kinds of polypus ; one, which is the 
largest of all, is very common. Those near land are larger 
than those which are caught out at sea. There are Bmaller 
kinds, which are variegated; these are not articles of food ; 
and two others, one of which is called eledone,' djft'era in 
the length of its feet, and is the only one of the mahicia with 
a single row of suckers, for all the rest have two ; the other 
is called bolitiena,' and sometimes ozolis. 

16. There are two other kiuds which dwell in shells, which 
some persona call nautilus' (and nauticus), and others call 
it the egg of the polypus ; its shell ia like that of the hollow 
pecten, and not like tnat which has its shells close together.* 
This animal generally feeds near the land ; when it is thrown 
upon the shore hy the waves, after its shell has fallen off, it 
cannot escape, and dies upon the land. These animals are 
small in form, like the boltt«ena ; and there is another,' which 

' Eledone moBchata.—ZfocA. (Oinm.) 

* Kledono oirroBs, — Leaeh. {Omen.) ' Argonautd orgo. {Oven.) 

* Thia IB probsblj the memiiiig of the passKge, Two kinds of pttlcua 
were diatinguiehed ; tbe one large, hollow, and of a dnrk colour, theothor 
brmd and Bweeter, but hareb. 

* Hsatilua Pompiiiua {Owfn.) 
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tobabita a atieH like a saai]. This animal never leaTes its 
■hell, but remaiuB in it, like llie saail, and aumetimPB stretches 
out ite tentacula. Let thus much be said about the malacia, 

Chaptes II. 

1. Of the malocoBtriLca., there is one genus, of carabi,' and 
Bnotber, very like it, of aataci ;' these difl'er from the catabi, 
which haTe no claws, aud in some other reBpecta. There 
IB a third genua, of ciiridea,' and a fourth, of L'orciui.* There 
are more geaera of caiides, and of careini ; for among tDe 
carides are the cyphie,' thecrangon,' and a small epeciea, for 
thMe never grow large. 

2. The family of careini is more various, and not eo easily 
enumerated ; the largest genua ia that called maia,' the neit 
to this the pagurua," and the Heracleot careini ; and, again, 
those that live in rivers. The other genera are small, and 
have not received any name. On the Pheuician coast there 
are some that tbey call horsemen, because they run so fast 
that it is difficult to catch them, and when opened, they are 
empty, because they have no pasture. There U another 
small genua like careini, hut in shape they resemble aetaci. 

3. AU these creatures, aa I obaerved before, have their 
hard and sheUy coata on the outaides of their bodies in the 
place of skin, the fleshy part is internal. Their under parts 
resemble plates, upon which the females deposit their ova ; 
the carabi have five leet on each aide, including the elawR ; 
the careini, also, have in all ten feet, iufludiiig the claws, 
which are last. Of the carides, the cypha have five on each 
aide ; those near the bead are sharp, and five others on eoi'h 
side of the stomach have flat estremitiea ; they have no 
plates upon the under part of their body ; those on the 
upper part are like the carabi. 

4. Tbe crangon is diflcrent, for it has, firat of all, four 
platea on eat-b aide, and, nfierwarda, three slight ones, con- 
tinuous with those on each side, and the greater port of the 
remainder of its body is apodal ; all the feet are directed 
outwarda to the side, like those of insects ; but tbe claws, 
ID those that have them, all turned inwards. The carabua 

' PilinuruB, epiny lobfiter (Bell's cniBlacefl), • Lobster. 

• Prawns. ' Crsbs. » Blirimp. ' Perhaps Prawn. 

' Perhaps Maia sijuiiiado. ' Caucer pagurus. Great urab. 
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among the caridee, ban a. tall, 
The crangon has fia-like processes on each side ot the tail, 
and the middle of them ie spinouB on both sides ; but this 
part is wide in the urangon, and sharp in the cjpha. The 
carcini alone are wii.lioiit a tail ; the body of the carabi and 
carides is elongated, that of the carcini is rounded. 

5. The male carabus is different from tlie female, for the 
female has the first foot divided ; in the male it is formed of 
a single claw, and the fin-like process on the lower part is 
large in the female, and interchanged with each other in the 
nedt [ in the male they are small and not interchanged. In 
the male, also, the last feet are furnished with large and 
sharp proeesaes like spurs ; in the female these are small and 
smooth. They all have two large and rough proeesaes, like 
horns, before their eyes, and two, smaller and smooth, below. 

6. The eyes of all these animals are hard, and capable of 
motion, inwards, outwards, and to the side ; the same Is the 
nature of the carcini, in which they are even more move- 
able. In colour tlie astacus is all of a dull white, sprinkled 
with black ; it has eight small feet, as far as the large ones ; 
after these tlie large feet are far greater and wider at tlie 
extremity than in the earabus, and they are unequal in 
size ; for on the right side the hroad part at the end is long 
and smooth, on the left side the same part is thick and 
round ; they are both divided fiwrn the extremity like a jaw, 
with teeth above and below, only that in those on the right 
the teeth ore all small and sharp, and they are sharp at the 
estremity of the left side ; in the middle they are like molar 
teeth ; in the lower part are four close together, but in the 
upper part three, but not close together. 

7. In both claws the upper part ia moved and pressed 
down upon the lower ; both are placed sideways in position, 
as if intended by nature for seizure and pressure ; above 
these large feet are two rough ones, a little below the 
mouth ; and still lower, the branchial organs around the 
mouth, which are rough and numerous, and these are con- 
tinually in motion ; it bends and approximates its two 
rough feet towards its mouth ; the feet near the mouth have 
■<mooth appendages. 

" It has two teeth like the carabus. above these the long 
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moother iLan in the eai'abus ; font 
I as tlieae, but atill shorter aud 
Bmoother ; and abore these are plticed its eyes, which are 
Bmall and short, and not large like those of the carabus. 
The part above the eyes is acute and rough, as it were a 
forehead, and l^jger than in the carabus ; on the whole, 
the head is sharper and the thorax itiHch wider thaji 
in the carabus, and its whole body ia more fleahy and soft ■ 
of its right feet, four are divided at the estreiuity, and four 
not divided. 

9. The part called the neck is esternally diiHded into five 
pDrtions.tlieGixthandJast division is wide aud has five plates; 
in the inside are four rough plates, upon which the females 
deposit their oia. On the outside of each of these which 
have been mentioned, there is a short and straight spine, 
and the whole body, with the part called the thorax, ia 
Buooth, and not rough as in the carabus. On the outside 
of the large feet there are great spines. The female does 
not in any way differ from the male, for whether the male 
or female have larger claws, they are never both of them 

10. All these animals take in sea-water through their 
mouths ; the carcini also eshale a email portion of that which 
fhey have taken in, and the carabi do this through the 
brauchiform appendages, for the carabi have many branchi- 
form appendages. All these animals have two teeth ; the 
carabi have two front teetli, and then a fleshy mouth in- 
stead of a tongue, froni this an oesophagus continued ou 
to the stomach. And the carabi have a small ttsophagua 
before the stomach, and from this a straight intestine ia' 
continued. In the cnrnboid animals and the carides, thia 
is continued to the tail in a straight passage, by which they] 
eject their excrements, aud deposit their ova. In the carcini 
this ia in the middle of the folded part, for the place wherein 
they deposit their ova is esternal in these also. 

11. All the females also, besides the intestines, have a 
place for their ova, and the part called my tis' or mecon, which 
IS greater or less, and the peculiar difierenees may he learned 
by studying the individual casea. The carabi, as I have ob- 
served, have two large and lioUow teeth, in which there if 

' Perhaps tlieUTer. 
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a juice resembling the mytis, and, between the teeth, a 
piece of flesh resembliiig a tongue ; from the mouth & abort 
DMophagua exteatk to a inembrajiouB stomach ; in the part 
of tfiJB nearest the mouth are three teeth, two opposite aud 
one below. 

12. And from the aide of the stomaoh there la a simple 
intestine, which ia of equal thickneHs throughout, reaching to 
the anuB. All theae parts belong to the earabi, caridea, and 
carcini ; and, besides theae, the carahi have a passage sua- 
pended from tlie breast and reaching to the anua ; in the 
female this performs the office of a uterus, in the male it 
CDUtaina the B]>ermatic fluid. This pasaage is in the cavity 
of the fieah, ao aa to appear to be between portiona of tlie 
fleah, for the intestine ia toward the curved part, but the 
passage towards the cavity iu the same way aa in quadru- 
peds. In the male thia part differs in nothing from the 
female, for both are smooth and white, and contam an ochre- 
oua fluid, and in both aexea it ia appended to the breaat. 

13. The ova and spirals occupy the same poaition in the 
caridea. The male la distinguiahed from tlie female by 
having in the flesh upon the breaat two diatinct white bodiea, 
in colour and poaition like the teutacula of the sepia ; these 
appendages are spiriform, like the niecon of the whelk; 
their origin is from the aeetabiila, wliich are placed under 
the last feet. These contain a red sanguineous fleah, which 
is smooth to the touch, and not like ilesh. From the whelk- 
like appendage there is another spiral fold, about as thick 
as a thread, below which there are two sand-like bodies 
appended to the intestine, containinff a seminal fluid. 
These are fouad in the male, but the lemale haa ova of a 
red colour ; these are joined to the abdomen, and on eacii 
aide of the intestine to the fleshy part of the body, euclosed 
in a thin membrane. These are their internal and external 
parte. 

Chapteb III. 

1. It happens that all the internal parta of sanguineous ani- 
Bala have namea, for all theae have the internal viacera ) but 
ttteaame ports of exsanguineoua animals have no names, but 
Both elaaaea have in common the storaacli, cesophagus, and 
'inteBtiiieB. I have before spoken of the carciui, and their 
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legs and feet, and how many tliey liave, and iu wbnt direc- 
tion, and tlmt, for tlie moat pnrt, thej hnve the right claw 
larger and stronger than the left ; 1 have also mentioned 
their eyes, and that most of them are able to see Bidewaja. 
The maas of their body ia undivided, and bo is their head, 
and any other part. 



mmediately below the 
n some they are placed 
1 the Heracleot « 



J placed i 
upper part, and generally far apart ; i 
in the middle, and near together, as i 

and the maia. The mouth ia placed below the eyes, and 
contains two teeth, as in the carahua, but they are long 
and not round, and over these there are two coverings, 
between which are the appendages, which the carabua 
also possesses. 

3. They receive water through their month, opening the 
opercula, and emit it again hy the upper passage of the mouth, 
closing the opercula by which it entered; these are im- 
mediately beneath the eyes, and when they take in water 
they close the mouth with both opercula, and thus eject 
again the sea-water. Hext to the teeth is a very short 
cesophagus, so that the mouth appears joined to the sto- 
mach, and from this proceeds a divided stomach, from the 
middle of which is a single thin intestine ; this intestine 
enda eiternally beneath the folding of the extremity, as I said 
before. Between the opercula there is something resembling 
the appendages to the teeth of the carahi ; within the abdo- 
men is an ochreouB chyme, and some small elongated white 
bodies, and other red ones scattered through it. The male 
differs from the female in length and width, and in the abdo- 
minal covering, for this is longer in the female, farther from 
thehody,and more thick-set w)thappendagea,asin the female 
carabi. The parts of tiie malacostraca are of this nature. 

CHA.FTEB IV. 

1, The testaeea, as cochlese,' and cochli,' and all that are 
called ostrea,' and tlie family of echini, are composed of 
flesh, and this flesh is like tliat of the malacostraci, for it is 
internal ; hut the shell is estemal, and they have no hard 
internal part. But they have many differences amongst 
theraselves, both in regard to their external shells and their 
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inteniBl fltjsb, for some of tliein have no flesh at all, as tlie 
eeliinua ; in othera it is entirely internal and out of eieht, 
eii'ept tiie head, as the laud Bsaile and those called coccalia,' 
Hud in the eea tlie |)urpurai' and the ceryx,' the cochlus, and 
all the turbinated shells. 

2. Of the reat some are bivalves, others unlvaJvea. I call 
those bivalves which are enclosed iD two sbells ; the univalves 
are endoaed in one ahell, and the fleshy part is uncovered, 
aa the lepas.' Some of the bivalves con open, as the 
peetena and mya, for all these are Joined on one aide, and 
aeparated on the other, so aa to shut and open. There 
are other bivalves which are joined on both aides, as the 
Bolen ] others which are entirely enclosed in their aliells, and 
haive no eKtemal naked flesh, as those which are called tethya,' 

3. And there is a great difference amongst the sbella 
themselves, Ibr some are smooth, aa the solen, mya, and 
some eoncliEB, called by some peraona galaees ;' other eheJIs 
are rough, as the limnoatrea,' pinnfe, some kinds of conchw, 
and the whelk ; and of theae some are marked with ridges, as 
the pecten and a kind of concha, others are without ridges, am 
the pinna and another species of concha. They also difi'er in 
thickness and thinness, both in the whole ahell and in certain 
parts of the shell, as about the edges, for in some the edges 
are thin, as tliemya; others are thi uk- edged, aa the limnoatrea. 

4. Some of them are capable of motion, as the pecteu, for 
some persons soy that the pectens can fly, for that they 
sometimes leap out of the instrument by which they are 
taken. Otbere, aa the pinna, cannot move from the point 
of attachment ; all the turbinated ahells can move and crawl ; 
the lepas (patella) also feeds by going from place to place. 
It is common to all those with hard shells to have them 
smooth in the inside. 

5. Both in univalves and bivalves the fleshy part is united 
to the shell, ao that it can only be aeparated by force ; it is 
more easily separated from the turbinated snells ; it is a 
character! atic of all theae ehella, that the base of the shell 
has the helix directed from the head. All of them from their 
birth have an operculum ; all the turbinated testacea are 

' Some small land snail with a conical dieD. 

' Puriiun.. ■' Wliclk ' CHeQa, limpet. 

^t-iillaiiB. ' CliBUiii, L. ' Oitrca udu^ 
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right-haoded, and move, not in tlie direction of the helix, 
but the contrary way. 

6. The external parts of these creatures are thus distin- 
guiehed ; the nature of their internal structure is similat 
in all, especially iu the turbinated animals, for they diifer 
in size and in the relations of excess, the univalves and 
bivalvea do not exhibit many differences. Most of them 
have but few distinctive marks from each other, but they 
differ more from the iniDiovable creatures. This will be 
more evident irom the following considerations. In na- 
ture they are all alike, the difference, as before said, is in 
excess ; for in larger species the parts are more conepicuous, 
and less so in those that are smaller. They differ also in 
hardness and softness, and such like alTectiouE. 

7. For all have on the outside of the shell, in the mouth, 
a hard piece of flesh, some more, some leas ; from the middle 
of this are the head and the two homs ; these are large in 
larger species, in the little ones they are very small. The 
head is protruded in the same manner in all of them, and 
when the creature is alarmed it is again retracted ; some 
have a mouth and teeth, as the snail, which bos small, sharp, 
and smooth teeth. 

8. They have also a proboscis, like that of the fly, and ibis 
organ ia hke a tongue. In the eeryi and the purpura this 
organ is bard, like that of the mjops and cestrus, with which 
they pierce through the skins of quadrupeds ; but this ia 
more powerful in strength, for they can pierce through the 
sheUs of the baits. The stomach is joined quite closely to 
the mouth ; the stomach of the cochins is like the crop of a 
bird; below this there are two bard white substances like 
nipples, which also exist in the sepia, but are much harder. 

0. From the stomach a long, simple intestine reaches as far 
as the spiral, which is on the extremity of the body. These 
are distinct, atid in the purpura and the teryx are in the 
helix of the shell. The bowel is continuous with the intes- 
tine. The intestine and bowels are joined together, and are_ 
quite simple, to the anna. The origin of the bowel is around 
the helix of the mecon,' and here it is wider. The mecon is, 
as it were, a Buperfluous part in all testaceo, afterwards an- 
other bend causes it to return to the fleshy part ; the end oi 

1 Tlie BO-CBlled liver tSi.„ct). P..]l!lTcr (ScaHiier). 
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tiie entrail, where the ffeces are emitted, is Bear the head, and 
ie alike in all turljinated shells, whether terrestrial or marine. 

10. In the larger cocbli a long white paasage, contained 
ill a inenibrone, and in colour resembling the upper mastoid 
ippendagee, ie joined from the stomach to the (esophagus, 
and it i» divided into segmenta like the ovum of the carabuB, 
ex'cept that it is white, while the other is red. It has 
neither exit nor paasage, but it is contained in a thin mem- 
brane, which l)aB a narrow cavity, From the intestine 
black Bud rough bodies descend continuously, like those in 
tlLe tortoise, but they are less black, 

11. Both these and white bodies occur in the marine cocbli, 
but they are less iu the smaller kinds. The univalves and 
bivalves are iu some respects like these, and in others tbey 
Hve dilferent, for tbey have a head, hnma, and inoutb, and 
something like a tongue, though in smaller species these 
are inconspicuous from their mmute size, and they are not 
discernible when the animals are dead or at rest. They all 
contain themecon, but not in the same position, nor of the 
same size, nor equally conspicuous. In the lepaa it is in the 
bottom of the shell, in the bivalves near the binge. 

12. They all have hair-like appendages placed in a circle, 
aud so have the pectens, and that wbieb is called the ovarium 
iu those that have it ; where it is poBsessed, it is placed iu a 
circle on the other side of the circumference, like the white 
|)ortion in thecochli, for this is alike in all. All these parts, 
&a 1 have said, are conspicuous in the larger kinds, but in 
smaller not at ail, or scarcely so, vtherefore they are most 
conspicuous in the larger pectens, aud these have one valve 
flut nke an operculum. 

13. The anus is placed in the side in some of these crea- 
tures, for this is where the excrement pasBes out. The mecon, 
Bs I bave said, is a superfluous part enclosed iu a thin mem- 
brane in all of them ; that which is called the ovarium has no 
passo^ in any of them, but it swells out in the flesh. This is 
not placed upon the intestine, for the ovarium is on the right 
■ide and the intestine on the left ; the anus is the same as in 
others ; but in the wild patella, as some persons call it, or the 
■ea-ear (baliotis), as it is named by otliers, the excrement 
passes out below the shell, for the shell is perforated. The 
■tomach also is distinct behind the mouth, and so is the ot^ 



rium in this animal. The position of all theee parts may be 
Been in dtsRections. 

14. The creature called carcinium' resemblea both the 
HialscOBtrawa and the testm:ea,forthis in its nature ia aiinilnr 
to the animals that are like carabi, and It is born uakf il 
(not covered with a shell). But because it makes its way 
into a shell, and lives in it, it resembles the testacea, and 
for these reasons it partakes of the character of both classes. 
Its shape, to speak plainly, is that of a spider, except that 
the lower part of the lieud nnd thorax is larger. 

15. It has two thin red home, and two large eyes below 
these, not within nor turned on one side, like those of the 
crab, but straight forwards. Below these is the mouth, 
and round it many hair-like appendages ; next to these, two 
divided feet with which it seizes its prey, and two besides 
these on each side, and a third pair smaller. Below the 
thorax the whole creature is soft, and when laid open is 
yellow within. 

16. From the mouth is a passage as far as the stomach ; 
but the anus is indistinct ; the feet and the thorax are bard, 
but leps BO than those of the cancri ; it is not united with the 
shell like the purpura and ceryx, but is easily liberated from 
it. The individuals which inhabit the shells of the strombua 
are longer than tiiose in the shells of the nerita. 

17. The kind which inhabits the nerita is different, though 
reiT like in other respects, for the right divided foot is small, 
and the left one large, and it walks more upon this thwi the 
other; and a similar animal is found in the conchse, though 
theyareunitedtotheir shells very firmly; this animal is called 
cylfaruB.' The nerita has a smooth, large, round shell, iu 
form reeembling that of the coryx, but the mecon is not 
black, but red ; it is strongly united in the middle. 

18. In fine weather they seek their food at liberty, and if a 
storm arises, the carcinia hide themselves under a stone, and 
the neritse attach themselves to it like the patella, the 
hsemorrhois, and all that class, for they become attached 
to the rock, where they close their operculum, for this re- 
sembles a lid ; for that part which is in both sides in the 
bivalves ia joined to one side in the turbinated shells: tha 
interioF ia fleshy, and in this the mouth is placed. 

' Hermit orab. ' Cancer Diogenet, 
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19. The nature of the hiemorrhois, the purpura, and all 
Bueli auimala is the same. But those which Bave the left 
foot greater are not found in tlie ahells of the slroinbus, but 
ia the uerltee. There are eome cochli which contain an ani' 
inal like tlie Bmnllaatacue, which is found in rivers; but 
they differ from them in having the inner part of the sheL 
soft. Their form may be Been by eiamining diBsections. 

ClIAPTEn V. 

1. The echini contain no fleah, but this part is peculiar, for 
they are all of them void of tlesh, and are filled with a black 
substance. There are many kinda of echinus, one of which 
is eatable ; in this one the ova are large and eatable, both ia 
the greater and the lesB. 

2. And there are two other kinds, the spataogua and that 
called bryttue; these are inhabitantB of the sea, and rare. 
Those which are called eehinometne' are the largest of all. 
Besides this, there is another small species, whicn has long 
and sharp spines ; this is procured trom the sea, in many 
futhoms water, aud some persons use it for stranguary. 

3. Around Torono there are white marine echini, which 
have shelU, and prickies, and ova, and are longer than others ; 
but the prickle is neither large nor strong, but soft, and the 
black parts from the mouth are more in number, and united 
to the outward passage, hut distinct among themselves, and 
by these the animal is as it were divided. The eatable kinda 
are particularly and especially active, and it is a sign of them ; 
for thev have alnaya something adhering to their spines. 

4. They all contain ova, but in some they are very small, 
and not eatable : that which is called the head and mouth in 
the echinus is downwards, and the anus placed upwards. 
The same thing occurs in the turbinated shells, and the 
patella ; for their food is placed below them, so that the mouth 
IS towards the food, and the anus at or on the upper part of 
the shfll. 

6. The echinus has five hollow internal teeth, in the midst 
of these a portion of flesh like a tongue ; next to this is the 
oesophagus ', then the stomach, in five divisions, full of i[ecu> 
lent matter: all its cavities unite in one, near the auuH, 
where the shell is peribrated. Beneath the Btomach, in ■ 
' Eohiiiua eeculentus. 
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6. The black eubatance is joined above to the origiji of the 
teeth, this bltiolt BubBtnnce is bitter and not eatable ; in many 
animals there is eitlier thia substiuice or its analogue, for it ia 
found in tortoieea, toada, Irags, turbinated shells, and in tlie 
malacia ; theae parts difler in t-olour, but are entirely or nearly 
iineatable. The body of the echinua is undivided from be- 
ginning to end, but the shell is not so when seen through, 
for it is like a lantern, with no akin around it. The echinus 
uses its apines hs feet, for it moves along by leaning upon 
them and moving them. 

CUAPTKE VI. 

1. The creatures called tetbya' have a moat distinct charac- 
ter, for in these alone ia the whole body concealed in a 
shell. Their shell is intermediate between skin and shell, 
BO that it can be cut like hard leather: this shell-like sub- 
stance is attached to rocks; in it there are two perforatious, 
quite distant from each other, and not easily seen, by which 
it excludea and receives water, for it has no viaible excre- 
ment as other t«Btacea, neither like the echinus, nor the 
substance called mecon. 

2. When laid open, there ia first of all a sinewy membrane 
lining the shell-like substance, within this the fleshy sub- 
stance of the tethyon. Unhke any other creature, its flesh, 
however, ia alike throughout, and it is united in two places 
to the membrane and the skin from the side, and at its 
points of union it is narrower on each side ; by these places 
it reaches to the external perforations which pass through 
the shell ; there it both parts with and receivea food ami 
moisture, as if one were the mouth, the other the an\is, the 
one is thifk, the other thinner, 

3. Interually thci% is a cavity at each end, and a passage 
passes through it ; there ia a fluid in both the cavities. Be- 
eides this, it has no sensitive or organic member, nor ia there 
any cscrementitious matter, aa I said before. The colour of 
the tethyon is partly ochreons, partly red. 

4. The class acalephe* is peculiar ; it adheres to rocka like 
■ome of the testacea, but at times it ia washed off. It ia not 

■ jUcidian moUuske. ' AetinuB, 



covered with a ehell, but its whole hody is fleshy ; it is sen- 
oitive, and seizes upon the haud that touches it, and it holds 
fast, like the polypus does with its tentaeula, so as to make 
tiie flesh swell up. It has a central mouth, and lives upoa 
the rock, as well as upon shell-fish, and if any small fiaU falls 
iii its way, it lays hold of it as witji a hand, and if any eat- 
able thing falls in its way it devours it. 

5. One species is free, and feeds upon anything it meeta 
with, even pectens and echini ; it appears to have no visible 
excrement, and in this respect it resembles plants. There 
are two kinds of acalephe, some small and more eatable, 
others large and hard, such as are found near Chalcis, Dur< 
ing winter their flesh is compact, wherefore in this seaaoQ 
they are caught and eaten ; in summer time they perish, for 
tliey become soft ; if tliey are touched they soon melt down, 
and cannot by any means be taken away. "When Buffering 
from heat, tliey prefer getting under atones. I have now 
treated of malacia. malacostraca, testacea, and of tlieir exter- 
nal and internal parts, 

Chaptek VII. 
1. Insects must now be treated of in the same manner. 
This is a class which contains many forms, and no common 
name has been given to unite those that are naturally 
related, as the bee, anthrene,' and wasp, and such like ; 
Qgain, those which have their wings enclosed in a case, as 
the melolontha," carabus,' canthans, and such like. The 
common parts of all insects are three — the head, the abdo- 
men, and the third, which is between these, such as in other 
animals is the breast and back. In many insects tliia ia one, 
but in the long insects with many legs, the middle parts are 
equal to the number of seements, 

2. All insects survive being divided, except those which 
are naturally cold, or soon become so from their amall sue, 
so that wasps live after they are cut asunder ; either the 
head or the abdomen will live if united to the thorax, but 
the head will not live alone. Those which ore long, and 
have many feet, will survive division for a considerable time ; 
both the extremities are capable of motion, for they walk 
both upon the part cut ofl" and upon the tail, as that which is 
called Bcolopendra. All of them have eyes, but no other 
' Wild bee. ' Cliafer, ' BcetK 
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manifest organs of sense, except that some have a tongue. 
All the teetgiKa have this organ, which Beirea the double 
purpose oftaating and drawing food into the mouth. 

3. In Bome of them this organ is soft; in othera ■very 
etroDg, as in the purpura; in the myops and ceBtruB this 
member is strong, and in a great many more ; for this mem- 
ber ia used as a weapon by all those that have do caudal 
sting. 

4. Those with this weapon have no small esternal teeth, 
for flicB draw blood by touching witli this organ, and gnats 
sting with it. Some insects also have stinge, vbich are 
either internal, na ia bees and wasps, or external, aa in the 
scorpion. Thia last is tbe only inaect that has a long tail ; 
it has clawB, and so has the little seorpion-like creature' 
found in hooka. The winged ioaects, in addition to other 
parts, have winga. Some have two wings, aa the flies j 
others ibur, aa ihe beea ; none of the diptera have a caudal 
sting. Some of the winged insects have elytra on their 
wings, as the melolontha ; and others no elytra, as the bee. 
Insects do not direct their flight with their tail, and their 
winga have neitlier ahaft nor diviHion, 

5. Some have a horn before their eyes, aa the psychie' and 
carabi. Of the jumping insects, some have their hind-legs 
larger; others have the organs of jumping bent backwajds, 
like the legs of quadrupeds. In all, the upper part is dif- 
ferent from the lower, like other animalH. 

6. The flesh of their bodies is neither testaceoua noi 
like the iutemal parts of testacea, but between the two. 
Wherefore, also, they have neither spine nor bono, as the 
sepia ; nor are they surrounded with a ehell. For the body 
is its own protection by its hardness, and requires no other 
support; and they have a very thin skin. This is the 
nature of their external parta. 

7. Internally, immediately after the mouth, there ia au 
intestine which iu most insects passes straight and simply 
to the anus, in a few it ia convoluted ; these have no bonea 
nor fat, neither baa any other essanguineoua animal. Some 
have a stomach, and from thia the remainder of the intes- 
tine is either simple or convoluted, as in the acris,' The 

' PhBlaneimn CaneroideB. Lim. Sekneider. 
* Butterfly. ' Locuat, 
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tettii (groashopper) alone of this, or any other clasa of 
living creaturee, has no moutli ; but, like those with a caudal 
eting, it haa the appearance of a tongae, lone, continuouB, 
and undiviSed, and with this it feeds upon the dew atone. 
There is no excrement in the stomach. There are many 
kinds of these creatures, they differ in being greater or leas ; 
those called achetae are divided beneath the diaphragm, and 
have a conspicuous membrane, which the tcttigonia has not. 
- 8. There are many other creatures in the sea which it ia 
not possible to arrange in any class from their scarcity. 
For some experienced fishermen say they have seen in the sea 
creatiires like small beams, black and round, and of the same 
thickness throughout ; others like shields, of a red colour, 
with maoy fins ; others' like the human penis in appeorauce 
and size, but instead of testicles they had two fins, and that 
such have been taken on the extremity of grappling irons. 
This ia the nature of the internal and external parts of oU 
animals of every kind, both those which are peculiar to cer- 
tain species, and those which are conmion to all. 

Chaptee VIII. 

1. We must now treat of the Senses : for they are not alike 
in all, but some have all the senses, and some fewer. They 
are mostly five in number; seeing, hearing, smelling, 
taste, toucn, and besides these there are none peculiar to 
any creatures. Man, then, and all viviparous ammals with 
feet, besides all sanguineous and viviparous animals, have all 
these, unless they are undeveloped in any particular kind, 
as in the mole. 

2. For this creature has no sight, it has no apparent eyes, 
but when the thick skin which surrounds the head is taken 
away, in the place where the eyes ouglit to be on the out- 
aide, are the undeveloped internal eyes, which have all the 
parts of true eyes, for they have both the iris of the eye, 
and within the iris the part called the pupil, and the 
white ; but all these are leas than in true eyes. On the 
outside there is no appearance of these parts, from the 
thickness of the skin, as if the nature of the eye had been 
destroyed at birth [ for there are two sinewy and strong 
passages proceeding from the brain, where it unites with 

' Perhap« PHmntida, 
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the ipinal cord, reaL-tiiog from the socket of the ( 
endiug upon the upper sharp teeth. 

8. AH other auimala are endued with the pereeption of 
colours, sounds, sitielle, and taste. All auinials have the 
fifth sense, whioh is called touch. In some auimalB the 
organs of sense ore very distinct, and especially the eyes, 
for they have a definite place, and so Las the hearing. For 
Borne animals have ears, and othere open pertbrationB : so 
also of the sense of snielling, some animals have nostrils, 
others passages, as the whole class of birds. In the same 
way the tongue is the organ of taste. 

4. In aquatic animals and those called fish, the tongue is 
still the organ of taste, though it is indistinct, for it is 
bony, and not capahle of free motion. In some Hsb the 
f the moutli ia fleshy, as in some cyprini among r 



fisb, so that, without careful examination, it 



appei 



a like a 



tongue. That they have the sense of taste is quite clear, 
for many of them delight in peculiar food, and they will 
more readily seize upon a hait formed of the amia and other 
fat iisiies, as if they delighted in the taste and eating o£ 
such baits. 

5. They have no evident organ of hearing and Bmelliuff, 
for the passages which eust about the region of the nostrit 
in some fish do not appear to pass to the brain, but some of 
them are blind, and others lead to the gills ; it ia evident, 
however, that they both hear and smell, for they escape from 
loud noises, such as the oars of the triremes, so as to be 
easily captured in their hiding-places. 

(j. For if the external noise is not loud, yet to all aquatic 
animals that are capable of hearing, it appears harsh auil very 
loud-, and this takes place iu hunting dolphins, for when they 
have enclosed them with their canoes, they make a noise from 
them in the sea, and the dolphins, crowded together, are 
obliged to lean upon the land, and, being stunned with the 
noise, are easily captured, although eveu dolphins have no 
external organs of Bearing. 

7. And again in fishing, the fishermen are careful to 
avoid making a noise with their oars or net when they per- 
ceive many tsh collected in one place ; they make a signal, 
and let down their nets iu such a place that no sound of the 
oar or the motion of the waters should reach the place 
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where the Hah are collected, ajid the Bailors are commanded 
to row in the greatest Hilonce until they liave enclosed them. 
6. Sometimes, whea they wish to drive them together, 
they proceed as in dolphin catching, for they make a noise 
with stones that tiiey may be alarmed and collet'ted together, 
and thua they are enclosed in a net. Before their inclosure, 
as it was said, they prevent a uoise, but as soon as they have 
enclosed them, they direct the aailora to shout and make a 
noise, for they fall down with fear when they hear the noisa 
and tumult. 

9. And when the fishers observe large shoals at a dis- 
tance, collected on the surface in calm, fine weather, and 
wish to know their size, and of what kind they are, if they 
can approach them in silenee, they avoid their notice, and 
catch tnem while they are ou the surface. If any noise ia 
made before they reach them, they may be seen in Hight. 
In the rivers, also, there are little fish under the stones, 
which some persons call cotti :' from their dwelling beneath 
rocks, they catch them by striking the rocks with stones, 
and the sshes fall down frightened when they hear the 
noise, being stunned by it. It ia evident, from these con- 
siderations, that fishes have the sense of hearing. 

10. There are peraons who say that fiah have more acute 
ears than other animala, and that, from dwelling near the 
sea, they have often reniarked it. Those fish which have the 
moat acute ears are thecestreua' (cliremps),' labrax,* salpe,' 
chromis,' and all such fishes ; in others the sense of hearing 
less acute, because they live in the deeper parts of the 
ocean. 

11. Their nature of smelling is the same, for the greater 
number of fishes wiU not take a bait that is not quite fresh ; 
others ere less particular. Alt fish will not take the same 
bait, but only particular baits, which they distinguish by the 
smell ; for some are taken with stinking baits, as the salpe 
with dung. Many fish also Hve in the nolee of rocks, and 
when the fishermen want to entice them out, they anoint 
the mouths of these holes with salted scents, to which they 
readily come. 

' Perhaps Cottue gobio L., miller'a thumb. Snlmo Fiirio (5(roct), 
• Mlillet. " Cnliiion'n. * Perui Labmi, 

' Scomber. " Unknown. 
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12. The eel also is enticed out in tliifi waj, for they place 
a pitcher of salt food, covering the nioutli of the pitcher 
with another veasel pierced with holes, and the eels are 
quickly drawn forth by the amell of the bait. Baits made 
of the Foaeted flesh of the cuttle fish, on account of its 
strong smell, attract Bah very readily. They say they put 
the roasted flesh of the polypus upon their hooks for aothtng 
but its strong smell. 

13. And the fish called rhyades,' when the washings of 
fish or of fcetid dniins are emptied into the water, make 
their escape as if smelling the fcetid odour. They say that 
fish aoon smell the blood of their own kind ; this is plain 
from their hastening from any place where the blood of 
fishes may be. On the whole, if any one use a putrid bait, 
the fish will not come near it ; but if a fresh strong- smelling 
bait is used, they will come to it from a great distance. 

14. This is especially observable in what was said of 
dolphins, for these creatures have not external organs of 
hearing, hut are captured by being stunned with a noise, as 
was before observed ; neither have they any external orgaiu 
of smell, yet their scent is acute. Therefore, it is evident 
that all creatures have these senses. OtI.er kinds of animaJs 
are divided into four classes ; and these contain the mul* 
titude of remaining animals, namely, the malacia, malaeo- 
straca, testacea, and insects. 

15. Of these the malacia, the malncostraca, and insects have 
all the senses, for they can see, smell, and taste. Insects, whe- 
ther they have wings or are apterus, can smell from a great 
distance, as the bee and the cnips ° scent honey, for they 
perceive it from a long distance, as if they discovered it by 
the scent. Many of them perish by the fumes of sulphur: 
ants leave their hiUs when origanum and sulphur are 
sprinkled upon them. Almost all of them escape from the 
fumes of burnt stags' horns, hut most of aU do they avoid 
the smell of burnt styrax. 

16. The sepia, also, the polypus, and the carabns are 
caught with baits ; the polypus nolds the bait so fast that 
it ho.ds on even when cut : if a person hold eonyza to them, 
they let go as soon as they smell it. So, also, of the sense 
of thste, for they follow different kinds of food, and do not 

' A Stk living in ehoal*. ' Perhape some i>pccie« of ant. 
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17. Ah I before observed, the 
all animals. The testawa have 
tasting. This is plain from the baite used, 
purpura ; for this creature is <:Bught nith putrid substances, 
and will be attracted from a great distance to such baits, 
as if by the sense of smell. It is evident from what follows 
that they possess the sense of taste ; for whatever they 
select by siiieJl, they all love to taste. 

18. And ait animals with mouths receive pain or 
pleasure from the coutact of food. But, concerniug the 
senses of sight and hearing, it is not possible to say anything 
certain, or very distinct ; the solens, if a person touch them, 
appear to retract themselves, and try to escape when they 
see an instrument approaching them, for a small portion of 
them is beyond the shell, the remainder as it were in a retreat ; 
the pecteuB, also, if a finger ie brought near them, open and 
ihut themselves as if they could see. 

19. Those who seek for neritie do not approach them with 
the wind, when they seek them for baits, nor do they speak, 
but come silently, as if the creatures could both smell and 
hear; they saythat if they speak, theygetaway. Of alltestaeeo, 
the echinus appears to have the best sense of smell amongst 
those that can move, and the tethya and balanus in those 
that are fixed. This is tlie nature of the organs of sense ia 
all animals. 

Chaitee IX. 

1. The following is the nature of the voice of animnia, 
for there is a distinction between voice and sound. Speech, 
again, is different from these. Voice is due to no other part 
except the pharynx, the creatures, therefore, without 
Inngs are also without voice. Speech is the direction of the 
voice by the tongue ; the vowels are uttered by the voice, 
ftnd the Isj-ynx, the mutes by the tongue and the lips ; speech 
is made up of these : wherefore, no animals can speak that 
have not a tongue, nor if their tongue is confined. 

2. The power of uttering a sound is connected with other 
is also i insects have neither voice nor speech, but mal 
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B Kimd with the air within tliem, not with that whiuh ia 
external, for some of them breathe not, some of them buzz, 
as the bee with its wiDga, and others are said to sing, as the 
grasahopper. All these make a noise with the membrane 
which is beneath the diviaion of their body in those which 
have a division, as some familieH of grasshoppers hj the 
friction of the air. These insects, bees, and all other insects 
raise and depress their winga in flight, for the sound is the 
friction of the air within them. Loeusta produce a sound 
by rubbing themselves with their legs, which are adapted 
for leaping. None of the malacia utter any sound or natural 
voice, nor do the nialacoBtraea. 

3. Fish alao are mute, for they have neither lungs, 
trachea, nor pharyns. Some of them utter a sound and a 
squeak; theBearesnid tohaveavoice, as thelyra' andchromi,' 
for these utter, aa it were, a grunt; so does the capros, a fish 
of the AcheloHB, the chnlceus" and coccyjc,' for the one 
utters a sound like hissing, the other a uoiae like that ot 
the cuckoo, from whence also its Dome is derived. Some of 
these utter their apparent voice by the friction of their 
giUa, for these plates are spinoua, in others the sound ia 
internal, near the stomach. For each of them haa an organ 
of breathing, which causea a aound when it is pressed and 
moved about. 

4. Some of the selachea alao appear to whistle, but they 
cannot be correctly said to utter a voice, only to make a 
Bound. The pectena alao make a whizzing noise when they 
are borne upon the surface of the water, or flying, as it is 
called ; and so do the sea-awallowa,' for they alao Ay through 
the air in the same way, not touching the sea, for Iheyhave 
wide and long flne. Aa the sound made by birds flying 
through the air is not a voice, bo neither can either of these 
oe properly so called. The dolphin alao utters a whistle 
and lows when it comes out of the water into tlie air, in a 
difi'erent way from the animala above-mentioned — for this 
ia a true voice, for it haa lunga and a trachea, but its tongue 
is not free, nor has it any lips so as to make an articulate 

6. The oviparous quadrupeds, with a tongue and lungs, 

' TrigiB Lvrn. ' Coitus catapliractuB. ' ZtUB {sber. 

' TriglB hirundo. ' Fljing flsh. 



utter a sound, though it ia h. weak one. Some of them hiu 
like aerjieiitH ; others have a email weak voice, others, as the 
tontoise. utter n small hiss. The tongue of the frog is pe> 
culiar, for the fore-part of it is ftxed, like that of a fish ; hut 
the part near the pharjnx ia free and folded up. With this it 
utters its peculiar sound. The male frogs make a croaking 
in the water when they invite the females to coition. 

6. All animalB utter a voice to invite the society and proxi- 
4nity of their kind, as the hog, the goat, and the sheep. The 
frog croaks by making its lower jaw of equal length, and 
stretuhing the upper one above the water. Their eyes ap. 
pear like lights, their cheeks being swelled out with the 
veliemeuce of their croaking ; for their copulation is gene- 
rally peri'ormed in the night. The class of birds utter a 
voice: those which have a moderately wide tongue have the 
beet voice ; those also in which the tongue is thin. In 
some kinds both male and female have the same voice ; in 
others it is different : the smaller kinds have more variety 
in their voice, and make more use of it, than the larger 
tribes. 

7. All birds become more noisy at the season of coition. 
Some litter a cry when they are fighting, as the quail ; others 
when they are going to fight, as the partridge ; or when they 
have obtained a victory, as the cock. In some kinds botn 
male and female sing, as the nightingale ; hut the female 
nigHtingale does not sing while she is sitting or feeding her 
young : in some the males atone, as the quail and the cock ; 
the female has no voice. Viviparous quadrupeds utter dif- 
ferent voices ; none can speak — for this is the characteristic 
of man, for all that have a language have a voice, but not 
all that have a voice have also a language. 

8. All that are horn dumb, and all children, utter sounds, 
but have no language ; for, ae children are not complete in 
their other parts, so tlieir tongue is not perfect at nrst ; it 
becomes more free alterwards, so that they stammer and 
lisp. Both voices and language diflbr in different places. 

9. Tlie voice is most conspicuous in its acutencss or depth, 
but the form does not differ in the same species of animals ; 
the mode of articulation differs, and this might be called 
speech, for it differs in different animals, and in the same 
genera in different places, as among partridges, for in lomi 
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places tbey cackle, iu utliera nhigtle. Small birds do not atter 
the aame voice as their parentB, if they are brought up away 
from them, and have only heard other eingiug birds. For the 
nightiugale baa been observed instructing her young, so 
that the voice and speech are not naturally alike, but are 
capable of formation. And men also have all the same voice, 
however much they may differ in lanmage. The elephant 
utters a voice by breathing through its mouth, making no 
use of its nose, aa when a man breathes forth a sigh ; hut 
with its nose it makes a noise like the hoarse sound of a 
trumpet. 

Chapter X. 

I. CoKCEBHiTio the sleep and wakefulness of animals. It is 
quite manifest that aJl viviparous animals with feet both 
sleep and are awake ; for all that have eyelids sleep with the 
eyes closed ; and not only men appear to dream, but horses, 
oieu, sheep, goats, dogs, and all viviparous quadrupeds. 
Doga show this by harking in their sleep. It is not clear 
whether onparoua animals dream, but it is quite plain that 
they sleep. 

2. And so it ia in aquatic animals, aa fish, the malacia, 
the malaeostraca, the carabi, and auch like creatures. The 
sleep of all these animals is short: it is plain that they dosleep, 
though we can form no conclusion from their eyes, for they 
have no eyelide, but from their not being alarmed ; for if 
fiah are not tormented with lice, and what are called psylli, 
they may be captured without alarming them, so that they 
can be even taken with the hand. And if fish remain at 
rest during the night a great multitude of these creatures 
fall upon and devour them, 

3. They are found in auch numbers at the bottom of the 
sea B8 tt) devour any bait luade offish that remains any length 
of time upon the ground ; fishermen frequently draw them 
out hanging like globes around the bait. The following con- 
siderations will serve still more to confirm our suppositions 
that fishes sleep ; for it is often possible to fall upon the 
fish so stealthily as to take by the hand, or even strike them 
during this time ; they are quite quiet, and exhibit no signs 
of motion except with their tails, which they move gently. 
It IB evident, ueo, that they sleep, from their stnrtjng if 
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■ tliey Btart as if 

4. They ore also taken by torchlight while asleep ; those 
who are seeking for thjnni eurroiind there while asleep ; it ia 
evident that they can be captured from their stillness, and 
the half-open white (of their eyeK). They sleep more by 
night than by day, so that they do not moTQ when they are 
ptTUck ; they generally sleep holding by the ground, or the 
Band, or a stone, at the bottom, concealing themselves be- 
neath a rook, or a portion of the shore. The flat fishea 
sleep in the sand; they are recognized by their fonn 
in the sand, and are taken by striking them with a spear 
with three points. The labras, cbrysophrys, ceetreuB, 
and Buch-like fish are often taken with the same kind of 
weapon while asleep in the day time, but if not taken then, 
none of them can be captured with auch a epear. 

5. The Helache sleep so soundly that they may be taken 
with the hand ; the dolphin, whale, and all that have a blow- 
hole, sleep with this organ above tlie surface of the sea, so 
that they can breathe, while gently moving their fins, and 
some persons have even heard the dolphin auore. The ma- 
lacia ^eep in the same manner as fish, and ao do the mala- 
costrftca. It ia evident from the following consideration a 
that insects sleep ; for they e\-idently remain at rest without 
motion ; this is particularly plain in bees, for they remain 
quiet, and cease to hum during the niglit. This is also evi- 
dent from thoae insecta with which we are most familiar, 



» they not only remain quiet during the night beeauae 
3 disl" "■■ ■ ' 

the light of B. lamp ia aet before them. 



they cannot see distinctly, for all creatures with hard eyes 
■■""■'' • ■ ■• ■ g quiet when 



indistinct viaion, but they a 



6. Man sleeps the most of all animals. Infants and 
young children do not dream at all, but dreaming begina in 
most at about four or five years old. There have been men 
and women who have never dreamt at all ; sometimes such 
persons, when they have advanced in age, begin to dream ; 
this haa preceded a change in their body, either for death 
or iuGrmity. This, then, ii the manner of senaation, sleep 
■nd wakelnlness. 
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Chapter XI. 



1. IiT Bome animaU the sexes are difitinct, iu others they are 
hot BO, these are said to b^et aud be with young by a like- 
ness to other creatures. There is neither male nor female 
in fixed animals, nor m testacea. In the malacia aud 
malacostraca there are male and female indiTiduals, and iu 
all animals with feet, whether they have two or four, whicli 
produce either an animal, an egg, or a worm from coition. 

2. In other kinds the seiea are either single or not single ; 
as in all quadrupeds there is the male and female, in the 
teatacea it ia not so, for as some vegetables are fertile aud 
others barren, so it is in these. Among insects and fishes 
there are some that have no differences of thia bind, as the 
eel is neither mole nor female, nor is anything produced 
from them. 




them, speak without observation, not having seen how they 
really ore ; for none of these creatures are viviparous with- 
out being fij«t oviparous, none of them have ever been ob- 
served to contain ova ; those that are viviparous have the 
embryo attached to the uterus, and not to tne abdomen, for 
there it would be digested like food. The distinction made 
between the so-called male and female eel that the male has 
a larger and longer head, and that the head of the female 
is smaller, and more rounded, is a generic, and not a sexual 
distinction. 

i. There are some fish called epitragia, and among fresh- 
vater fish the cyprinus aud balogrus are of the same natiu«, 
which never have ova or semen ; those which ore firm and 
fat, and have a small intestine, appear to he the best. 
There ore creatures, such as the testaeea, and plants, which 
beget, and produce young, but have no organ of coition j 
and so also in fishes the psetus,' erythrhinus,' aud the cbanna. 
All these appear to have ova. 

6. In sanguineous animals with feet that ore not ovipa- 
rouB, the mides are generally larger and longer lived than 
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the femalea, except the hemionua, but the femuJes of this 
■nimal are both larger and longer lived : in oviparous and 
viTiparouH oaimalB, as ia fish and insects, the lemaleB are 
larger than the males, as the eerpent, phalangiuin,' aucala- 
botes,' oad frog ; in fiah likewise, as in most of tbe Bmall 
gregarious aelache, and all that inhabit rocks. 

6. It is evident that female fishes have longer Uvea than 
males, because females ore caught of a greater age than the 
males ; the upper and more forward parta of all animals 
are larger and stronger, and more firmly built in the ma!e ; 
the hinder and lower parts in the female. This is the case 
in the human subject, and all Tiviparoua animals with feet : 
the female is less sinewy, the joints are weaker, and the 
hairs finer, in those with hair; in those without hair, its 
analogues are of the same nature ; the female has eofU^r 
flesh and weaker knees than the male, the legs are shghter ; 
the feet of females are more graceful, in all that have 
these members. 

7. AJl females, also, have a smaller and more acute voice 
than the males, but in oxen the females utter a deeper sound 
than the males ; the parts denoting strength, as tne teeth, 
tusks, horns, and spurs, and such other parts, are possessed 
by the males, but not by the females, as the roe-deer has 
none, and the hens of some birds with spurs have none j 
the BOW has no tusks : in some animals thej exist in both 
■exes, only stronger and longer in the males, as the horns ot 
bulla are stronger than those of cowb. 
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BOOK THE FIFTH. 



And 



Chaptee I. 
1, Wb haveliitlierto treated of the external and internal 
parte of all animala, of their Beneea, voice, and sleep, with 
the distinctions hetweeu the males and females ; it remains 
to treat of their generation, speaking first of those which 
come first in order, for they are many, and have nui 
varieties, partly dissimilar, and partly like each other. 
we will pursue the same oriler in considering them us wo 
did before in their division into classes ; we commenced our 
consideration b v treating of the parts in man, but now he 
must be treated of last, because he is much more intricate. 

2. We shall begin with the teatncea, and after these treat 
of the malacostraca, and the others in the order of their 
succession. These are the malacia and insects, nest to 
these fishes, both viviparous and oviparous ; nest to tliem 
birds, and afterwards we must treat of animals with feet, 
whether viviparous or oviparous ; some viviparous creatures 
h4ve four feet, man alone naa two feet. The nature of ani- 
mals and vegetables is similar, for some are produced from 
the seed of other ploots, and others are of spontaneous 
growth, being derived &om some origin of a similar nature. 
Some of them acquire their nourishment from the soil, 
others from different plants, as it was observed when treats 
ing of plants. 

3. So also some pnimnln are produced from animals of 
a similar form, the origin of others is spontaneous, and 
not from similar forms ; from these and from planti; ore 
divided those which spring from putrid matter, this is the 
case with many insects ; others originate in the animsle 
themselves, and from the eicremeutitious matter in their 
parts ; tlioae which originate from similar animals, and have 
both the sexes are produced from coition, but of the class of 
Gshea there are some neither male nor female, these belong 
to the same class among fishes, but to diflerent genera, and 
some are quite peculiar. In some there are females but no 
males, b^ these the species is continued as in the hypenemiii 
Mnong fairdi. 
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4. All tbese among birds are barren, (for nature ii 
able to complete them as far as the formatioa of an egg,) 
unless persons suppose tbat there is another method of 
communicating the ma]e influence, concerning which we 
shall s;^ak more plainly herealter. In some fish, after the 
spontaneoua production of the ovum, it happens tbat living 
creatureH are produced, some by themselves, others by the 
aid of the male. The manner in which this is done will be 
made plain in a future place, for nearly the same things take 
place m the class of birds. 

5. Whatever are produced spontaneously io living crea- 
tures, in the earth, or in plants, or in any part of them, 
have a distinction in the seies, and by the union of the 
aexea something is produced, not the some in any respect, 
but an imperfect animal, as nits are produced from lice, 
and from flies and butterflies are produced egg -like 
worms, from which neither similar creatures are produced, 
nor any other creature, but such things only." First of 
all, then, we will treat of coition, and of the animals that 
copulate, and then of others, and auecessively of that which 
is peculiar to each, and that which is common to them oil. 

Chapteb II. 
1. Thohk animals iu which there is a distinction of the 
sexes use sexual intercourse, but the mode of this intercourse 
is not the same in all, for all the males of sanguineous 
animals with feet have an appropriate organ, but they do 
nut all approach the female in the same manner, but those 
wbieh are retromingent, as the lion, the bare, and the lynx, 
unite backwards, and the female hare often mounts upon 
the male; in altnoHt all the rest the mode is the same, for 
most animals perform the act of intercourse in the same way, 
tiie male mounting upon the female i and birds perlbrm 
it in this way only. 

2. There are, however, some variations even among birds j 
for the male sometimes unites with the female as she site 
upon the ground, as the bustard and domestic fowl: in 
others, the female does not sit upon the ground, as tho 
orane ; for in these birds the male unites with the female 
■tanding up ; aod the act is performed very quickly, as in 
sparrows, lleiirs lie down during the act ol interconiH^ 
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^v^ueh is performed in the eame manner as in those that 
etand on their feet, the abdomen of the male being placed 
upon the back of the female : in the hedgehogs, the abdu- 
mens of both aexea ore in contact. 

8. Among the la,rge animaia, the roe-deer seldom admits 
the stag, nor the cow the bull, on account of the hardness 
of the penia ; but the female receives the male by sub- 
misBion, This has been observed to take place in tame 
deer. The male and female wolf copulate like doga. Cats 
do not approach each other backwards, but the male stands 
erect, and the female places herself beneath him. The fe- 
males are very lascivious, and invite the male, and make a 
noise during the intercourse. 

4. Camek copulate as the female is lying down, and th« 
male embraces and unites with her, not backwarda, but like 
other animals. They remain in intercourse a whole day. 
Tliey retire into a desert place, and suffer no one to ap- 
proach them but their feeder. The penis of the camel is so 
strong, that bowstrings are made of it. Elephants also 
retire into desert places for intercourse, especially by the 
Bides of rivers which they usually frequent. The female 
bends down and divides her legs, and the male mounts upon 
her. The seal copulates like rctromingent auimals, and is a 
long while about it, like dogs. The males have a large penis. 

Chapter III. 
1, OviPAnnua quanipeds with feet copulate in the same 
mariner : in some, the male mounts upon the female, like 
viviparous animals, as iu the marine and land turtle, for 
they have an intromittent organ by which they adhere toge- 
ther, as the trygon and frog, and all such animals. 

2. But the fipodous long animals, as serpents and mu- 
nen», are folded together, with the abdomens opposite, and 
serpents roil themselves together so closely, that they seem 
to he but one serpent with two heads. The manner of the 
whole race of snurians is the same, for they unite together 
in the same kiud of fold. 

Chjpteb IV. 
1. At,i, fish, except the flat aelache, perform the act of 
intuft-'ouree by approaching each other with their abdomeu 
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oppOBite : but the flat fish, with tails, aa the batoe, trypon, 
aoa such like, not only approach each other, but the nial« 
applies his abdomen to thebnck of the female, in ail those 
ill which the thickaesB of the tail oflfere no impediment. 
But the rhioffl, and thoae which have a large tail, perrurm 
the nut by the friction of tbeir abdomens against each other, 
nnd some persone Bay that they have seen the male selache 
united to the back of the femole, like dogs. 

2. In all those that resemblB the selache, the female is 
larger than the male; and in nearly all fiab tlie female is 
larger than the male. The selache are those which have 
been mentioned; and the bos, lamia, leetuH, narce, hatra- 
chus, and all the galeode. All the aelache have been fre- 
quently observed to conduct themselvea in this way. In all 
viviparous creatures the act occupies a longer time thau in 
the oviparous. The dolphin and the cetacea also perfonn 
the act in the same manner, for the male attaches himself to 
the female for neither a very long, nor a very short time. 

3. The males of some of the fish whicQ resemble the 
selache difier from the females, in having two appendages 
near the anus, which the females have not, as in the gale- 
udea ; for these appendages exist in them all, K^either fish 
nor anv other apoaal animal has testicles, but the males, 
both of serpents and of fish, have two passages, which he- 
come full of a seminal fluid at the season of coition ; and all 
of them project a milky fluid. These passages unite in one, 
as they do in birds ; for birds have two internal testes, and 
80 have all oviparous animals with feet. In the act of 
Coition this single passage passes to, and is extended upon 
the pudendum and receptacle of the female. 

4. In viviparous animals with feet, the eitemal passage 
for the semen and the fluid excrement is the same : inter- 
nally these passages are distinct, a;s I aoid before in descri- 
bing the distinctive parts of animals. In animals which 
have no bladder, the anus is eitemally united with the 
passage of the semen, internally the passages are close 
together; and this is the same in both sexes: for none of 
of them have a bladder, except the tortoise. The female of 
this animal, though furnished with a bladder, has hut ono 
paesage ; but the tortoise is oviparous. 

6. The Mexual intercourse uf the oviparous fish is less cvfdeut, 
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irlierefore many penonB suppose that the female is impreg- 
nated by Bwallowing the Remen of the malt ; and they have 
been frequently observed to do tbis. This is seen at the 
seaBon of coition, when the females follow the males, and are 
obaerkTd to strike them on the abdomen with their mouths, 
thia causes the males to eject their semen more rapidly. 
The malea do the same with the ova of the females, for they 
Bwallow them as they are extruded, nod the fish are bom 
from those ova which remain. 

6. In Fhcenicia they use each sex for capturing the other ; 
for having taken the mule cestreus, they entice the females 
with it, and so enclose them in a net. i'hey use the females 
in the same way for catching the males. The frequent obser< 
vation of these circumatauces appears to corroborate this 
manner of intercourse among them. Quadrupeds also do 
the same thing, for at the season of coition both Beies emit 
a fluid, and smell to each other's pudenda. 

7. And if the wind blows from the cock partridge to 
the hen, these last are impregnated ; and often, if they hear 
the voice of the coek when they are inclined fur sexual 
intercourse, or if he fiies over them, they become pregnant 
from the breath of the cock. • During tiic net of intercourse, 
both sexes open their mouths, and protrude their tongues. 
The true intercourse of oviparoua tisii is rarely observed, 
from the rapidity with which the act is accomplished ; fop 
their intercourse has been observed to take place in the 
manner described. 

Chaitxb T. 

1, All the raalacia, as the polypus, sepia, and teutbis, 
approach each other in the same manner, for they are united 
mouth to mouth ; the tentacula of one sex being adapted to 
those of the other; for when the polypus has fixed the part 
called the head upon the ground, it extends its tentacula, 
which the other adapts to the expansion of its tentacula, 
and they make their acetabula answer together. And some 
perBona say that the male has an organ like a penis in that 
one of its tentacula which contains the two lai^est aceta- 
bula. This organ is sinewy, as far as the middle of the ten- 
taculnm, and they ray that it is all inserted into the noBtril 
of the female. 
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2. The sepia and loligo awim about coiled together in thin 
way, and with their mouths and tentacula united, they b» i rn 
in contrary directions to each other. They adapt the organ 
called the nostril of the male to the similar organ in the 
female ; and the one awime forwards, and the other back- 
warde. The ova of the female are produced in the part 
called the phyeeter, by means of which some peraane my 
that they copulate. 

Ghipiee VI, 
1. The malacostraca, as the carabi, aataci, cajides, and 8t.eb 
like perform the act of intercourse like the retromingent 
animate, the one l>ing upon ita back, and the other plaeing 
its tail upon it. They copulate on the approach of epring, 
near the land ; for their sexual intercourse haa often been 
observed, and sometimes when the figs begin to ripen. 

2. The astaci and the carides perform the act in the same 
manner; but the carcini approiitnate the fore part of their 
bodies to each other, and adapt also the folds of their toils to 
each other. First of all, the smaller earcinus mounts front 
behind, and when he has mounted, the greater one turns 
nn its side. In no other reejiect does the female differ 
from the male, but that the toil, which is folded on the 
body, is larger and more distant, and more thick set with 
appendages : upon this the ova are deposited, and the excre- 
ment ejected. Neither sex is furnished with an intromittent 
organ. 

Chapteb VII, 
1. InBECxa approach each other trom behind, and the 
smaller one subsequently mounts upon the larger. The 
male is always the smaller. The female, which is below, 
inaerts a member into the male, which is above, and not the 
male int« the female, as in other animals. In some binds 
this organ appears large in proportion to the size of the 
body, especiafly in those that are small, in others it is less. 
The organ may be plainly discerned if two flies are sepa* 
rated while in the aet ot coition. They are separated from 
each other with difficulty, for the act of intercourse in such 
^i^imBla occupies a long time. This may be plainly discerned 
by common observation, ae in the fly and canthana. 

2, All adopt the same method, the fly, cantharis, spoa- 
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djla', pbalangium, or any otber inaect that copulates. 
the phalangia that apin a web unite in the following maDner. 
The female draws alUament from the middle of the web, and 
then the male draws it back again, and this they do a great 
many times till they meet, ana are united backwarda, for 
thia kind of copulation suits them on account of the size 
of their' abdomen. The copulation of animals is accom- 
pHahed in tbia manner. 

Chapter Till. 

I. All animals have their proper seaaonand age for coition] 
the nature of most creatures requirea them to have inter> 
courae with each other when winter is turning into aummer^ 
Thia ia the apring seaaon, in which all animala with wings, 
feet, or fins, are incited to coition. Some copulate and pro> 
duce their young in the autumn and winter, aa some aqnatio 
and winged creatures. Mankind are ready at all aeaaone, 
and BO are many other animals which asaociate with man } 
this arises from greater warmth, and better food, and ia 
usual among those which are pregnant only for a short time, 
as the hog, dog, and those birds wliicn have frequent 
broods. Many animals appear to adapt the season of coi- 
tion to that which they consider the best for the nurture of 
their young. 

2. Among mankind the male is more disposed for eexual 
intercourse in the winter, and the female in the summer. 
Birda, as I have observed, generally pair in the apring and 
Bummer, escept the halcyon. Thia bird hatches its young 
about the time of the winter solstice. Whereupon fine days 
occurring at this season are called halcyon days, seven before 
the solstice and seven after it. Aa SimonideB alao writes 
in hia poema, " as when in the winter months Jupiter pre- 
pares fourteen days, which mortata call the wiudleaa seaaon, 
the sacred nurse of the variegated lialcyon." 

3. These fine days take place wherever it happens that 
the solstice turns to the south, when the pleiades set in the 
north. The bird is aaid to occupy seven days in building 
ita nest, and the otiier seven in brinKing out and nuraiug 
it* young. The halcyon daya are not always met with in thia 

' A bcutle living st the roots of treea, Canbiw. 
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country at the time of the eoktice, but they nlwttyiocoariii 
the Sicili&n Seu. The halcyoa produces five eggs. 

4. The Kthuia and the lorua batch their young among the 
rocks on the aea-side, and produce two or three, the larui 
during the suoimer, and the Ktbuia at the beginning of the 
apring, immediately after the equinox ; it sets upon itaeggs 
like other birds ; neither of these kinds conceal themselvea. 
The halcyon is the nireet of all, for it is only seen at the 
■eaaon ot the setting of the pleiadea, and at the Holetice, and 
it first appears at seaports, flying oe mucli as round a ship, 
and immediately vanishing away. Stesichonie also speaks 
of it ia the same manner. 

5. The nightingale produces her young at the beginning 
of summer. She produces five or six eggs. She conceals 
herself from the autumn to the beginning of sprtng. Insects 
copulate and produce their young during the winter when* 
ever the days are fine, nod tne mnd in the south, at least 
auch of them as do not conceal themselves, as the fly and 
^t. Wild animals produce their young once a year, unless, 
like the bare, they breed mhile they are nursing their young. 

Chapteb IX. 
1, Fish also generally breed once a year, as the chyti. All 
those which are caught in a net are called chyti ; the thyn- 
nuB, palamis, cestreus, chalais, colias, chromis, peetta, and 
auch like, the labrax is an eieeption, for this alone of them 
all breeds twice a year, and the second fry of these are much 
weaker. The trichias' and rock fish breed twice, the trigla is 
the only one that breeds three times a year. This is shewn 
by the fry, which anpear three times at certain places. 

2, The scorpius breeds twice, and so does the sargus, in 
Bpring and autumn, the salpa once only in the spring. The 
tbynnis breeds once, but as some of the fry are produced 
ftt first, and others afterwards, it appears to breed twice. 
The first frv makes its appearance in the month of Decem- 
ber, after tne solstice, the second in the spring. The male 
tbynnis ia different from the female, for the female has a fin 
under the abdomen, called aphareus, which the mule has not. 

3. Among the selachea, the rhine alone breeds twice in 
tbeyearj at the beginning of the autumn, and at tbeperio4 

■ Qupea Sprottui. 
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of the Betting of the PleiadeB. The jouDgare, however, better 
in the autumn. At each breeding seaaon it produces seven or 
eight. Some of the galei, as the aetcrias, aeem to produce 
their ova twice every month. This arises from all the ova 
not being perfected at once. 

i. Some fish produce ova at all seasons of the year, as the 
inuwena: for this fish produces many ova, and the fry 
rapidly increase in size, as do those also of the hipparus,' for 
these, &om being very small, rapidly increase to a great 
size ; but the muriena produces young at all seasoas, tha 
hippurus in the spring. Tiie smyrus differs from the mu- 
KBim, for the murwua is throughout variegated and weak. 
Ihe smyrus is of one colour, and strong ; its colour is that 
of the pine tree, and it has teeth both internally and ex- 
ternally. They say that tliese are the mole and the female, 
as in others. These creatures go upon the laud, and are 
often taken. 

6. The growth of all fish is rapid, and not the least'fio in 
the coracinus among small fish. It breeds near the land, 
in thick places full of seaweed. The orphos also grows 
rapidly. The pelamis and thynnus breed in Fontus, and 
nowhere else. The cestreua, ohrysophrja, and labrai, breed 
near the mouths of rivers. The orcynes and scorpides, and 
many other kinds, in the sea. 

6. Most fiflh breed in March, April, and May ; a few 
in the autumn, as the salpe, sargus, and all the others of 
this kind a little before the autumnal equinox; and the 
narce and rhine also. Some breed in the winter and sunmier, 
aa I before observed, as the labrax, cestreus, ond beloua in 
the winter ; the thynuis in June, about the summer sol- 
stice : it produces, as it were, a hag, containing many 
minute ova. The rhyas also breeds in the summer. The 
chelones among the cestrtei begin to breed in the month of 
December, and so does the sargus, the myxon, as it is 
called, and the cephalus. They go with young thirty 
days. Some of the cestrei do not originate in coition, but 
are produced from mud and sand. 

7. The greater number of them contain ova in the 
spring, but some, as I observed, in the summer, autumn, 
■ud viuter. Bat this does not take place in all alike, 
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Qor singly, nor in every kind, as it does in moat Gflh 
which produce their young in the spring: nor do they 
produce as many ova at other eeaaons. But it must 
not eacape our notice, that aa different countries make n 
great difference in plants and animals, not only in the habit 
of their body, but also in the frequency of their sexual in- 
tercourse and production of voung; so diff&ront localitiea 
make a great difference in iiBO, not only in their size, and 
habit of their body, but in their young, and the frequency 
or rarity of their sexual intercourse, and of their ofispring 
in this place or that. 

CHA.FTEB X. 
1. The malacia breed in the eoring, and first of all the marine 
sepia, though this one breeas at all seasons. It produces 
its ova in fifteen days. When the ova are extrudedj the 
male follows, and ejects bis iuk upon them, when they be* 
come hard. They go about in pairs. The male ia more 
variegated than the female, and blacker on the back. Tbe 
Bexea of the polypus unite in the winter, the young are pro- 
duced in the spring, when these creatures conceal tnemselveB 
for two months. It produces an ovum like long hair, siiuihir 
to the fruit of the white poplar. Tbe fecundity of this animal 
is very great, for a great number of young are produced 
&om its ova. The male differs from the female in having a 
longer head, and the part of the tentoi^ulum which the fiali- 
ermen call the penis is white. It incubates upon the ova 
it pruducea, so that it becomes out of condition, and is not 
■ought after at this season. 

2, The purpursB produce their ova in the spring, the 
ceryx at the end of the winter ; and, on the whole, the 
testacea appear to contain ova in the spring and autumn, 
except the eatable echini. These principally produce tlieir 
young at the same seasons, but they always contain some 
ova, and especially at the full and new moon, and in fine 
■weather, but those which live in the Eurlpus of the Pyrrha;! 
are better in winter. They are a small kind hut full of ova. 
All the cochletB appear to contain ova at tbe same » 

Chapteh XI. 
1. The nndomesticated birds, as it was observed, gener 
pftir and breed once a-^ear. The swallows and cutt 
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breed twice, but the first brood of the cottjpbua iS killed 
by the cold, for it ib the earlieit breeder of all birds. It 
is able, however, to bring up the other brood. But the 
domestic birds, and those <.-apable of domeHti cation, breed 
frequently, as pigeons duriDg the whole summer, and do- 
mestic fowls. For these birds have sexual intercourse, and 
produce eggs all the year round, except at the winter 
•olstice. 

2. There are many kinds of pigeons, for the peleiaa and 
peristera are different. The peleias is the smaller, but 
the peristera is more readily tamed. The peleias is black 
utd small, and has red aud rough feet, for which reason 
it is never domesticated. The phatta is the largest of 
the tribe, the next is the ceuas, which is a little larger than 
the peristera, the trygon is the least of all. If the peristera 
is supplied with a warm place and appropriate food, it will 
breed and bring up its young at any season of the year. If 
it is not properly supplied, it will only breed in the summer. 
Ita young ones are best during the spring and autumn, 
tbose produced in the hot weather in summer are the worst. 

Chapter XII. 
1. AHU1A.LB also differ in the age at whicli sexual inter- 
course commences. For in the firet place the period at 
which the spermatic fluid begins to be secreted, and the age 
of puberty is not the aame, but different ; for the young of 
all animals are barren, or if they do poseess tbe power of 
reproduction, their offspring are weak and small. This ia 
very conspicuous in mankind, and in viviparous quadrupeds 
and birds, for in the one the of&pring, in tbe other the 
eggs, are small. The age of puberty is nearly the same in 
the individuals of each kind, unless any alteration takes 
place, either as ominous, or from an injury done to their 
nature, 

2, In men this period of life is shown by the change of 
voice, and not only by the size but by the form o? the 
pudendum and of the breasts in women, but especially by 
the growth of hair on the pubes. The secretion of tbe 
spermatic fluid commences about the age of fourteen, the 
power of reproduction at twenty-one. Other animals have 
DO hair on the pubes, for some have no hair at all, &ud 
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others hare none upon tUetr under side, or ieaa than oa 
their upper side, but the change of the voice la coDBuicuou* 
ia some of them. And in others different parts of the bod^ 
signify the period of the formation of the Bemen, and of the 
power of reproduction, 

8. In almost aU animals the voice of the female and of 
the young ia more acute than that of the male and the older 
animals, for even the etaga have a deeper voice than tlifir. 
females. The malea utter their cry at the season of copula- 
tion, the females when they are alarmed. The voice of the 
female is short, that of the male longer. And the barking ot 
old dogs is ulso deeper than of young ones, and the vcice of 
the horse also varies. The females utter a little buiiUI cry 
as soon as they are born, and thn males do the same, huC 
their voice is deeper thaa that of the ft:male, aud as they 
grow older, it atill increases. When they are two years 
old, aud reach puberty, the male utters a great deep voice, 
that of the female is greater and clearer thun it wax at first; 
this coutiuues till they are twenty years old at the outside, 
uud atter that the voice, both of the mule aud female, be^ 
comes weaker. 

4. For the most part, then, as we observed, the voice of 
the male differs from that of the female tu depth, in thos^ 
animals which utter a leugtbened sound. There are, how- 
ever, some exceptions, as oxen ; for in these animals the 
voice of the femiue is deeper than that of the male, and the 
voice of the calf than that of the tuU-grown animal ; where- 
fore also in the castrated animals, the voice changes the 
other way, for it becomes more tike tliat of the female. 

IS. The following are the ages at which animals acquire 
the power of reproduction. The sheep and goat arrive at 
puberty within a year after they are horn, and especial^ 
the goat, and the males as veil as the females, but the off- 
spring of these males and of the others is diA'ereat. 
For tnu males are better the secoud year than when they 
become older. Id hogs, the male and temale unite at eight 
months old, and the female produces her young when she ii 
ft year old, for this agrees with the period of gestation. 
The male reaches puberty at eight mouths old, but his olf- 
■pring are uaeleas till he is a }ear old. But these pen(>dii, 
M we have said, are not aUnys the same, for swme will 
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econetinjefl copulate when tbey are four montba old, so as to 
have ybtiBg and nurse tbem at six months old, and boars 
Bometimes reach puberty at ten montba old, and continue 
good to tbree years old. 

6. The bitch reaches puberty within a year after birth, 
and so does the dog, and sometimes this takes place at 
the end of eight months, but more frequently in the 
male thou in the female. The period of gestation is 
siaty days, or one or two, or perhaps three days more, but 
never leas than sixty days, or if they produce young in a 
less time, it never cornea to perfection. The bitch is ready 
for sexual intercourse again in six months, but never sooner. 
The horse reaches puberty in both seiea at two years old, 
and ia capable of reproduction, but its offspring at that age 
are small and weakly. 7or the moat part, sexual inter- 
course begins at three years of age, and the colts continue to 
improve from that period till they are twenty years old. 
Tlie male is useful till he ia tliirty yeara old, ao that he can 
beget during almost the whole of hia life, for the horse 
generally livea flve-and-thirty years, and the mare more than 
forty, and a horse hna been known to live seventy-five years. 

7. The ass reaches puberty in both sexes at the age of 
thirty months ; they rarely, however, produce young till 
they are three yeara, or three yeara and six months old. 
But it haa been known to be pregnant and bring up its 
young within the year. The cow also has been known to 
produce yoimg and rear it within the year after birth, which 
grew to the ordinary size, and no more.' 

8. These are the periods of puberty in these animals. 
The seventieth year in man, and the fiftieth in woman, 
ia the latest period of reproduction, and this happens 
rarely, for only a few have had children at thia time of life. 
Sisty'five is generally the boundary in one sex, and forty- 
five in the other. Tiie sheep produces young tiU it is eiglit 
years old, and, if well treated, until it is eleven, though the 
act of copulation is continued in both se&es during the 
whole period of life. 

9. Fat goats are rarely productive, wherefore they com- 
pare bairen vines with barren goats, but they are pro- 

< TliU ptubabi; means " to Buoh » Bin u might be expeot«d frm 
Uie carlj age of the parent." 
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ductiTe wben they nra lean. The rams copulate with the 

old sheep firet, but they do not follow after the younffer; 
and the younger, as I before observed, produce a smulev 
offepring than the older, 

10. A wild boar will beget till he is three yeara old, 
but the progeny of older auimala is inferior ; for he has 
not the aame power or strength. He generally goea to the 
lemale when full of food, and without having been to 
another female, or, if not, the act of coition ie of shorter 
duratioa, and the progeny smaller. The sow produces the 
emalleBt number of pigs at her Srst litter, hut at the second 
they are mora flourlBhing. She also produces young when 
old, but the act of coition is longer. At fifteen yeara old, 
she no longer produces young, but becomes fierce. 

11. If well-fed, Bhe will be more ready for sexual in- 
tercourae, whether young or old ; and, if rapidly fattened 
when pregnant, she has less milk ailer parturition. Aa 
reearda the age of the parent, the young of those in the 
pntne of their age are the beat, and those that are horn at 
the beginning of winter. The worst are those bom in the 
summer, for they are small, and thin, and weak. If the 
male is well fed, he is ready for sexual inten^ourae at all 
seasons, by day aa well as by night ; but if not well fed, he 
is most ready in the morning, and as he grows old, be be- 
comes less disposed for it, as waa said before. And it fre- 
quently happene that those which ore impotent, through 
age or weakness, and cannot copulate readily, will approach 
the female as she lies down tired with long standing. The 
sow generally becomes pregnant when she hatiga down 
her ears in her beats ; if she is not pregnant, she oecomes 
heated again. 

12. Bitches do not copulate during the whole of their 
life, but only to a certain period. Their coition and preg- 
nancy generally takes place till they are twelve years old, 
but Doth males and females have been known to perform 
the act of coition at eighteen and even twenty years of 
age ; but old age takes away from both sexes the power of 
reproduction, as in other animais. 

18. The camel is rotroniugent, and performs the act of 
intercourse in the manner already described ; the period of 
its coition in Arabia is in the month of Septemoerj tbe 
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female goes witb young twelve montlis, and produces une 
foal, for the animal la one of those which produce but 
one. Both the male and female arrive at puberty at the 
age of three years, and the female is ready for the mate 
again at the end of a year after parturition. 

11. The elephant arrives at pubertv, the earliest at teu 
yeare of age, the latest at fifteen, and the male at five or e'lx 
years old. The season for the intercourse of the sexes in 
m the spring : uid the male is ready again at the end iif 
three years, hut he never touches again a female whom be 
has once impregnated. Her period ot gestation is two years, 
and then she produces one calf, for the elephant belongs to 
the class of animals which have but one young one at a 
time. The young one is as large as a calf of two or three 
months old. This, then, is the nature of the Beiual inter- 
course of those animals which perform this function. 

Chaptkb XIII. 
1. We must now treat of the mode of reproduction, both of 
those animals which use sexual intercourse, and those which 
do not ; and, first of all, we will speak of the teatacea, for 
this is the only entire class which is not reproduced by 
sexual intercourse. The purpurte coUect together in the 
spring, and produce what ia called their nidamental capsules 
(mclicera), tor it is like honey-comb, though not so deeply 
cut, but, as it were, made up of the white pods of vetches. 
These capsules have neither opening nor perforation, nor are 
the purpurse produced from them ; but both these and other 
testacea are produced from mud and putrefaction. But 
this substance ia an excrementitious matter both in the pur- 
pura and the ceryx, for these last also produce similar cap- 

2. The testaeea which produce these capsules are gene- 
rated in the same way aa the rest of their class, hut more 
readily when there are homogeneous particles pre-existing 
among them ; for, when they deposit their nidamental cap- 
sules, they emit a clammy mucus, from which the Bca.les of 
the capsules are formed. When all these have been depo- 
sited, they emit upon the ground a sort of chyle, and suiali 
purpune spring op upon the same spot aud adhere to tho 
Lu'ger purpurffi, though some of these caa hardly hn dis- 



tinguished hj their form. But if they are tahen before 
the breediDg seaBon, they will Bomotimes breed ia the 
buakets, not indeed anywhere, but they collect together 
like they doio the sea, and the narrow limita of their plaoe 
of captivity make them hang together like bmiohcH of &uit. 

3. There are many kinds of purpune, some of which are 
large, aa thoae which are found near Sigeum and Lectum ; 
aud others are small, as those in the Euripus and on the 
Carian coaBt. Those found ia gulfa are large and rough. 
Moat of them contain a black pigment ; in othera it ia red, 
and the quantity of it smalt. t3ome of the largest weigh 
as much aa a mina. Near tlie shore and on the coaat tbey 
are Bmall, and the pigment ia red. Thoae which are natives 
of tlie north contain a black pigment ; in those of the aoutb 
it id red, generally speaking. 

4. They are taken in the spring, about the time that they 
deposit their capsules, but they are never taken during the 
dug-days, lor then they do not feed, but conceal themaelvea 
and get out of the way. The pigment ia contained between 
the mecon and the neck. The union of theae parts is thick, 
and the colour is like a white membrane ; this ia taken 
away. When this ia bruised, the pigment wets and stains 
tlie hand. Something resembling a vein pasaes through it, 
and this apnears to be the pigment ; the nature of the rest 
resemblea alum.' The pigment is the worst at the period of 
depoeiting their nidamental capsules. 

6. The small ones are pounded up, sheila and all, for 
it is not easy to separate them ; but they separate the 
larger kinds from the shells, and then extrat't the pig- 
ment, For this purpose the mecon ia divided from 
the neck, for the pigment lies above the part called the 
stomaoh, and wheu tais is taken awar, they are divided 
asuuder. They are careful to bruise tnem while alive, for 
if they die before they are cut up, they vomit up the pig- 
meat ; for this reason they keep them in the boaketa till 
a sufficient number is collected, and there is time to procure 
tlie pigment. 

ti. The ancients did not let down or fasten any baaket-uet 

to their baita, ho that it often happened that the purpura 

fell off us they were drawn up ; but at the present time tbeji 

' Eriileutly n corrupt niiidiiin. 
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use baaket^netg, in order that if the purpura should fall off, 
it may not be lost. They are moat likely to fell off when 
full, but when empty it is difficult to draw them from 
the bait. Tbese are the pecuharitiee of the purpura. The 
nature of the cerys ia the same as that of the purpura, and 
80 are their seasons. 

7. They both have opercula, and so have all turbinated 
Bhell-fieh, from the period of their birth. They feed by forc- 
ing out their tongue, as it is called, beneath the operculum : 
the purpura has a tongue larger than a finger, with which it 
feeds upon and pierces the couchylia, and even the ahelis of 
its own Bpeeiea. Both the purpura and the ceryx are long- 
lived, for the purpura tivea six years, and its annual iucreaae 
is seen in the divisione on the helix of its shell. 

8. The mya also depoeits uidatneutal capsules ; thoee 
which are called limuostrea are the firat to originate in 
muddy places, but the conchte, cheme, eoleae, and pectena 
find their subsiatence in sandy shores ; the pinnse grow up 
from their byasua both in sandy and muddy shores. The 
pimue always contain a piiuiophyla.x, either like a amall caris 
or cancer, and soon die when thia ia extracted. Ou the whole, 
all the testacea are produced spontaneonsly in mud, different 
kiods originating in different sorts of mud ; the ostrea is 
found in mud, the coDchs9 and others that have been meu- 
tioned in sand. The tethya, balanua, and others which live 
on the surface, as the patella and nerita, originate in holes 
in the rocks. Ail these reach maturity very soon, espe- 
cially the purpurse mid pecteus, for they are matured in one 

9. Very small white cancri are produced in some of the 
testacea, especially in the myu that inhabit muddy places, 
and nest to this in the pinnra those which are called pinuo- 
tene ; they occur also in the pectens and limuostrea. These 
animals apparently never grow ; and the fishermen say that 
they are produced at the aame time aa the creaturea thej 
iohabit. The pectens disappear for some time in the sand, 
and BO do the purpurse. The ostrea (bivalves) are produced 
ia the manner deacribed, for aome of them originate iu 
shallow water, others near the shore, or among rocks, or in 
rough hard places, or in sand; and some have the powei 
of locomotion, others have not. 



10. Among those tliat arc not locomotive, the piniue an 
filled ; the eolens and conchte remain on one gpot, though 
not fixed, and do not aurvive separation from tbeir home. 
The nature of the aster' ia bo hot, that if it is captured 
immediately after ewallowing anything, its food ib found 
digested; and they say that it is very troublesome in the 
P,¥rr!i»«n Euripua. Ita form is like the paintings of a 
star. The creatures called pneumones are epoDtaneously 
produced. The shell which painters UHe is very thick, and 
I lie piement is produced on the outside of the shell j they 
are pnncipally found la the neighbourhood of Garia. 

11. The carcinium also origiuatee in earth and mud, and 
afterwards makes ita way into an empty shell, and when it 
grows too large fur that, it leaves it for a larger one, as the 
tiieit of the nerita, strombue, and such like ; it frequently 
occurs in the small ceryx. "Wheu it has entered the shell, 
it parries it about and lives ia it, except that as it grows it 
migrates into a larger shell. 

Chapteb XIV. 
1. The nature of the testacea is the same as that of crea- 
tures without shells, as the cnidie° and sponges, which inha- 
bit the holes iu rocks, lliere are two kinds of cuide, some 
which live in holes in the rocks, and cannot be separated 
from them, and other migrating species which live upon the 
smooth flat surface of the rocks. (The pat«lla also is free 
nud locomotive.) In the interior of the sponges are found 
the creatures called pinnophyliiccs, and the interior is closed 
with a net tike a spider's web, and small fish are captured 
by opening and closing this web, for it opens as they ap- 
proach, and closes upon them when they have entered. 

2. There are three kinds of sponges; one of them is thin, 
the other is thick, and the third, which is called the 
Achillean sponge, is slender, compact, and very strong ; it 
is placed beneath helmets and thtgn-pieces, for the sake of 
deadening the sound of blows; this kind is very rare. Among 
the compact kinds, those which ore very hara and rough are 
called tragi. They all grow upon the rock or near the 
shore, and obtain their food from the mud. This is evident, 
for they are full of mud when they are captured. This in 
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the case with all other fixed things, that they derive their 
food from the spot to which they are attached. 

3. The compact species are weaker than those which ore 
thin, hecause their point of attochmeat is aiiialler. It ie 
affirmed that the sponge possesses sensation ; this ig 
a proof of it, that it contracts if it perceives any pur> 
pose of fearing it np, and renders the task more dil£cult. 
The sponge does the same thing when the winds and waves 
are violent, that it may not lose itti point of attnehment. 
There are some persona who dispute this, as the natives oJ 
Torona. The sponge is inhabited by worms and other living 
creatures, which the rock-fish eat when the sponge is torn 
up, as well aa the remainder of its roots. But if the sponge 
IS broken off, it grows again, and is completed from the por- 
tion that is left. 

4. The thin sponges are the largest, and they are most 
abundant on tne Lycian coast ; the compact sponger 
are softer, and the Achillean are more harsh than the 
others. On the whole, those that inhabit deep places with 
n mild temperature are the softest, for wind and cold 
weather harden them, aa they do other growing things, and 
stop their increase. For this reason the sponges of the 
Hellespont are rough and compact ; and, altogether, those 
beyond Malea, and those on this aide, differ in softness a- ' 
hardness. 

5. Neither should the heat be very great, for the sponge be- 
comes rotten, like plants, wherefore those near the shore are 
the best, especially if the water is deep near the land, for the 
temperature is moderated by the depth. When alive, before 
they are washed, they are blach. Their point of attach- 
ment is neither single nor dispersed over the whole surface, 
for there are empty paasages between the points of attach- 
ment. Something lilce a membrane is exl«nded over theii 
lower part, and the attachment is by several points; on the 
upper part are other closed passages, and four or five which 
are apparent. Wherefore some persona say that these are 
the organs by which they take their food. 

6. There is ahia another species called aplysia, because it 
cannot be washed. This has very large passages ; but the 
other parts of the substance are quite compact. When cut 
open it is more compact and smooth than the Bponge, ud 
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the whole ia like a lung ; of all the spongea this one ia c 
feseed to have the moat aeDsation, and to be the most 
eDduring. They are plainly seen in the aea near the apougea, 
for tlie other apongea are white aa the mud aettlea down 
upon them, hut these are always black. This is the mode 
ot production in sponges and teatocea. 

Chaptbe XV. 

I. Amovo the malacoatraca the carahi are impregnBt«d by 
Beiual intercourse, snd contain their ova durmg three 
montha, May, June, aud July, ^'h^y afterwards deposit 
them upon the hollow part of their folded tail, and their 
ova grow like worms. The same thing takes place in the 
inalacia and oviparoua fish, for their ova always grow. 

2. The ova of the carahi are sandy, and divided into 
eight parts ; for a cartitaginoua appendage, round which the 
ova are attached, ia united to each of the opercula at their 
junction with the aide ; and the whole resembles n bunch of 
grapes, for every one of the cartilaginous appendages ia fre- 
quently subdivided, and the divisions are apparent to any 
one who will separate them, but when first seen they 
appear to be united. Those ova which are in the centre 
are larger than those which are contiguous to the perforation, 
and the last are the least, 

3. Hie smallest ova are aa large oa millet ; the ova are 
not continuous with the ptrlbration, but in the middle. 
For two diviaiona extend on each side, from the tail 
and from the thorax, and this ia also the line of junction for 
the operculft. The ova, which are placed at the side, cannot 
be enclosed, unless the extremity of the tail is drawn over 
them ; this, however, covers them hke a lid. 

4. The female, in depositing her ova, appears to collect 
them on the cartilaginoua appendages by means of 
the broad part of the folded tail. Hho produces them 
by pressing witli her tail and bending her body. These 
cartilaginoua processes at the seaaon of ovipoaition in- 
creaae in size, in order to become appropriate recep- 
tacles for the ova, The ova are deposited on these pro- 
ceases, as those of the sepia are depoaited upon broken 
pieces of wood or anything floating in the sea. Ilila is the 
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BUtnner of depositiDg them ; but after tbey bave been 
ripened twenty dnys, they are east off altogether in a maaa, 
as they appear when separated from the parent ; in fifteeu 
dayB, at the outuide, the carabi are produced Iroin these ova, 
and they are often taken off less than a fiuger'e length. The 
ova ore produced before Arcturus, and after Arcturua they 
ore coBt off. 

5. The cyphie among tlie carides contain their ova about 
four montbfl. The carabi ate found in rough and rocky placee, 
the astaci in those that are smooth j but neither of them 
inhabit mud. For this cause the aataci are found in the 
HelleBpont and near ThasuB ; the carabi in the neighbour- 
hood of Sigenin and Athos, Pisliermen, when they pursue 
tbeir calling in the open aea, distinguish the rough and 
muddy places by the nature of the shore, and other signs. 
In the spring and winter they come near the shore ; in sum- 
mer time they go into deep water, sometimes for the sake of 
warmth, and sometimes for the cold. 

6. Those called arcti' breed nearly at the same time as the 
carabi, wherefore they are most excellent in winter and in 
spring before the breeding season, and they are worst after 
they have deposited their ova. They change their shell in 
the spring, liae the serpent, which puts oil" its old age, as it 
is eaUed. Both the carabi and the carcini do this when they 
are young, as well as afterwards. All the carabi are long- 
lived. 

Chapter XVI. 
1. The malacia produce a white ovum after seiual inter- 
course ( in the course of time this becomes sandy, like that 
of the testacea. The polypus deposits its ova in holes or 
pots, or any other hollow place ; the ovum is like bunches of 
the wild vino and of the white poplar, as was obaerved 
before ; when the ova are produced they remain suspended 
from the hole in which they were deposited : and the ova 
are ao numerous, that when taken out they will fill a vessel 
much larger than the head of the polypus in which they 
were contained. 

2. About fifty days afterwards the young polypi burst the 
eggs and escape, like pbalongia, in great numbers. The par- 
ticular shape of each limb is not distinct, though the general 
' Ferbapi, Cancer spinosiselmus. 
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fbnc IB plain, Many of them periah from their small liu 
and debility. Some have been observed bo Bmall that they 
could not be distinguished, unless they were touched, when 
they were seen to move. 

8. The sepia also deposits eggs, which resemble large, 
black, myrtle seeds. They are united together like a bunch 
of truit, and are enclosed in a substance which prevents 
them Irom separating readily. The mate emits his iuk 
upon them, a mucous fluid, which causes their slippery 
appearance- The ova increase in this way ; and when first 
produced they are white, but when they have touched the 
ink they become large and black. When the young sepia, 
which is entirely formed of the int«mal white of the ovum, 
ia produced, it makes its way out by the rupture of the 
membrane of the ovum. 

*, The ovum which the female first produces is like fioil, 
and to this the young sepia ia attached by the head, as birds 
are attached to the ^domen. The nature of the umbilical 
attachment has never been observed, except that as the sepia 
increases the white always becomes less, and at last entirely 
disappears, like the yolk of the eegs of birds. 

5. Tbo eyes are at first very hirge in these as in other 
animals, as in the diagram. The ovum is seen at A, the eyes 
at B and C, and the embryo sepia itself at D. The female 
contains ova during the spring. The ova are produced in 
fifteen days ; and when the ova are produced they remain 
for fifteen days longer like the smalt seeds of grapes, and 
when these are ruptured the young sepias escape from the 
inside. If a person divides them before they have reached 
maturity, the young sepiaa emit their fceces aud vary in 
colour, and turn from white to red from alarm. 

6. The crustaceans incubate upon their ova, which are 
placed beneath them ; but the polypus and sepia and such 
like incubate upon their ova wherever they may be depo- 
sited, and especially the sepia, for the female has often been 
observed with her abdomen upon the ground, but the female 
polypus has been observed sometimes placed upon her ova, 
and sometimes upon her mouth, holding with her tentacula 
over the bale in which the ova were deposited. The septa 
deposits her ova upon the ground among fuci and reeds, 
or upon any thing thrown in the water, aa wood, bnuicbe% J 
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or stones ; and the fiahermen are careful to place branchcB 
of trees in the water. Upoa tbeae they deposit their long 
and united ova like branches of fruit, 

7. The ova are deposited and produced by repeated 
exertion, aa if tbe parturition were accompanied with pain. 
The teutbis oTiposits ia tbe sea. The ova, like those 
of the sepia, are united together. Both the teuthue and 
sepia are short-lived, for very few of them survive a year. 
Tlie same is the case with the polypue. Each egg prooiices 
one small sepia, and so also in tbe teutbis. Tbe male teuthus 
differs from the female ; for if the hair (branchia) are drawn 
aside, the female will be seen to have two red substances 
like mammte, which the male does not poBsese. Tbe sepia 
also baa the same sexual distinction, and ia more variegated 
than the female, aa I observed before. 

Chaptbe xvn. 

1. It has already been observed that the male insects are 
less than the female, and that the male mounts upon tbe 
female ; and the manner of their sexual intercourse baa been 
described, and tbe difficulty of separating them. Moat ot 
them produce their young very soon after sexual intercourse. 
All tbe kinds exc^t some psychs (butterflies and moths) 
produce worms. These produce a hard substance, like the 
seed of the cnecus,' which is fluid within, from the worm 
an animal is produced, but not from a portion of it, as if it 
were an ovum, but tbe whole grows and becomes an articu- 
lated animal. 

2. Some of them are produced from similar animala, aa 

tihalangia and spiders from pbalangia and spiders, and atte- 
abi,' locusts, and graasboppera. $ Others do not originate in 
animala of the same species, but their production is sponta- 
neous, for some of them spring from the dew which falls 
upon plants. The origin of these is naturally in the spring, 
though they often appear in the winter, if fine weather and 
south winds occur for any length of time. Some originate 
in rotten mud and dung ; and others in the fresh wood ot 
plants or in dry wood ; others among the hair of animals, or 
m their flesh, or excrements, whether ejected, or still eiirt- 
ing in tbe body, as those which are called belmintbea, 
' Caathams tinctorius, a plant of the thialle kiud. 
< The larva of some apeaie*. 



become caothari; and from the worma which inhabit the 
osprea,' winged creatures, like thoae already meatiuned, 
derive their existence. -Fliea originate in dung which has 
been set apart, and those who are employed in this work 
etrive to separate the remainder which is mixed together, 
for they eay that the dung is tbua brought to putrefao 
tion. 

11. The origin of these worma is very small ; for first of 
all a redness is perceived, and motion commencee, as if they 
were united together. The worm then again becomes still, 
atterwards it moves, and then again ia immoveable. From 
this the worm ia completed, and motion recommences under 
the action of the sun and wind. The myops is produced in 
wood. The orsodacnte' from the metamorphoaia of worms, 
which originate on the stalks of the crambe. The cantharia 
from worms which dwell on the fig tree, apium (pear tree), 
and pitch tree, for there are worma on all these, and on the 
cynacantha.' They asaemble round strong smelling things 
because they originate from them. 

12. The conops springe from aworm which originates in the 
thick part of vinegar; for there aeem also to beworma in things 
which are the farthest from putrefaction, as in snow which has 
laid for some time : for after having laid, it becomes red, 
wherefore, also, the worms are such and hairy. Those in the 
snow in Media are large and white, and furnished with but 
little power of motion. In Cyprua, when the manufacturera 
of the stone called chalcitia bum it for many days in the 
fire, a winged creature, something larger than a great fly, 
is seen walking and leaping in the fire. 

13. The worma perish when they are taken out of the 
snow, and bo do these creatures wben taken from the fire. 
And the salamander shews that it is poaaible for some 
animal substances to exist in the fire, for they say that fire 
is extinguished when this animal walks over it. 

, 14). In the river Hypanis in the Cimmerian Boaphorua, 
about the aummer solatice, capsules larger than grape-need 
are floated down the river : when these are ruptured, a 
four-footed, winged creature makes its escape, which lives 
and fiiea about till the evening. As the sun descends, it 

1 Tetcbee, leguminouE ptsotB. ' Chrjiomel* oloraooa. 

* Parhtps tiiB dog roM, or fw««t briar. 
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becomes emaciated, and is dead hy suDset, liaviog lived but 
one day ; for wbieh cause it is called epiiemerum. Most 
animals which spring irom caterpillars or worms, are first of 
ftll enclosed in a web, and this is their nature. / 

15. The wasps which are called ichneumons, which are 
Bmalter than the others, kill the pbalane^a, and carry them 
to a wall, or some other place with a hole id it ; and when 
they have covered them over with mud, they oviposit there, 
and the ichneumon wasps are produced from them. Many 
of the coleoptera, and other small and aoonymous creatures 
make little boles in tombs or walb, and there deposit their 
worms. 

16. The period of reproduction, from its commencement 
to its concluaion, is generally completed in three or four 
weeks. In the worms and worm-like creatures, three weeks 
are usually sufficient, and four weeks are usually enough 
for those which are oviparous. In one week from their 
seaual intercourse, the growth of the ovum is completed. 
In the remaining three weeks, those that produce by gene- 
ration, batch and bring forth their ova, as in the spideTs, 
and such like creatures. The metamorphoses generally 
occupy three or four days, like the crisis of diseases, Tliia 
is the mode of generation in insects. 

17. They die from the shrivelling of their limbs, as lar^ 
ftin'inalH do of old nge. Those which ore furnished witti 
wings have these organs drawn together in autumn. The 
myopes die from an effusion of water in their eyes. 

Chapteb XVIII, 
1. All persons are not agreed as to the generation of bees, 
for some say that they neither produce young, nor have 
sexual intercourse ; but that tbey bring their young from 
other sources ; and some say that they collect them from 
the flowers of the calyntrus,' and others from the flower of 
the calamus.' Others again, say that they are found in the 
flowers of the olive, and produce this proof, that the swarms 
are most abundant when the olives are fertile. Other per- 
sons affirm that they collect the young of the drones from 
any of the substances we have named, but that the mien 
(queens) produce the young of the bees. 



2. There are two kinds of rulers, the beat of theee is red, 
the other blitctc and variegated : their size is double that of 
the working bees ; the part of the body beoeath the ciucture 
is more than half of the whole length : by some they are 
called the mother bees, as if they were the parents of the 
rest; and they argue, that uuless the ruler is present, 
drones only are produced, and no bees. Others afhrm that 
they have sexual intercourse, and that the drones are moles, 
and the bees females. 

3. The other bees originate in the cells of the comb, but 
the rulers are produced in the lower part of the comb, six or 
seven of them separated, opposite to the rest of the pro- 
geny. The bees have a sting, wiiich the drones have not : 
the kings and rulers have a sting which they do not make 
use ot, and some persons suppose that they have none. 

CnAPTEtt XIX. 
1. Theke are several kinds of bees, the best are small, round, 
ftud variegated : another kind is large, like the aiithrene : a 
third kind is called phor; this is black, and has a broad 
abdomen : the drone is the fourth, .and is the laj'gest of all ; 
it has no sting, and is incapable of work, for which reason 
people often wrap something round their hives, so that the 
bees can enter, but the drones, being larger, cannot. 

2. There are two kinds of rulers among bees, as I observed 
before. In every hive there are several rulers, and not a 
single one, for the hive perishes if there are not rulers 
enough (not that they thus become anarchical, hut, as they 
say, because they are required for breeding the bees) ; if 
there are too many rulers they perish, for thus they become 
distracted. 

8 If the spring is late, and drought and rusts are about, 
the progeny is small. "When the weather is dry, they make 
honey. When it is damp, their progeny multiplies ; for 
whicn reason, the olives and the swarms of bees multiply at 
the same time. They begin by making comb, in which tbey 
place the progeny, which is deposited with their mouths, as 
those say who affirm that they collect it from estemal 
sources. Afterwards they gather the honey wh'ch is to be 
their food, during the summer and the autumn | that whiA 
it gathered iu the autumn is the best. 
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4. Wax m made from flowers. They bring the materiai 
of wax from the droppiugs of trees, but the honej falls from 
the air, principally aoout the rising of the stars, and yihen. 
the rainbow reeta upon the earth. Generally bo honey ia 
produced before the rising of the Pleiades. We argue that 
wax is made, as I said, from flowerB, but that the bees do 
not make honey, but simply collect that which falls ; for 
those who keep bees And the cells filled with honey in the 
course of one or two days. Ia the autumn there are 
6awera enough, but the hees make no honey, if that which 
they have produced is taken away. But if one supply was 
taken away, and they were in want of food, they would 
make more if they procured it from flowers. 

5. The honey becomes thick hy ripening, for at first it is 
like water, and continnea liquid for some days, wherefore it 
never becomes thick if it is taken away during that time. 
It requires twenty days to make it consistent ; this is very 
plain from the taste of it, for it differs both in sweetness 
and solidity. The bee carries honey from every plant 
which has eup-shaped flowers, and from all those which 
contain a sweet principle, but does not injure the fruit ; it 
takes up and carries away the sweet taste of plants with 
its tongue-like organ. 

6. The honey-comb is pressed when the wild figa begin 
to appear ; and they produce the best grubs when they 
can produce honey. The bees carry the wax and bee- 
bread upon their legs, but the honey is disgorged into 
the cells. ' After the progeny is deposited in the cells, 
they incubate like birds. In the wax cells the little worm 
» placed at the side ; afterwards it rises of itself to be fed. 
it is united to the comb in such a manner as to be held 
by it. Tiie progeny both of the bees and drones from 
wnich the little worms are produced, ia white. As they 
grow they become bees and dronea. The progeny of the 
king-bees is rather red, and about the consistency of tbiek 
honey. In bulk it is as large as the creature which is pro- 
duced from it. The progeny of (be king-bee is not a worm, 
>ut comes forth a perfect bee, as they say ; aud, when the 
progeny is produced in the comb, honey is found in that 
which IS opposite. 



2. There are two kioda of rulera, the best of tlieee is red, 
the other black and variegated : tlieir aize ib double that of 
the working bees ; the part of the body beueath the cincture 
is more than half of the whole length : by some they are 
called the mother bees, as if thev were the parents of the 
rest; and they argue, that imlesB the ruler is present, 
drones only are produced, and no beea. Others afHrm that 
they have eesuol intercourse, and that the drones are lualeB, 
and the beea females. 

8. The other bees originate in the cells of the comb, but 
the rulers are produced in the lower part of the comb, six or 
seven of them separated, opposite to the rest of the pro- 
geny. The bees have a Bting, which the drones have not : 
the kings and rulers have a sting which they do not make 
use of, aod some persons suppose that they have none. 

CnAiTEtt XIX. 
1. Thehe are several kiuda of bees, the best are small, round, 
and variegated : another kind is large, like the aiithrene : a 
third kind is called phor ; this is black, and has a broad 
abdomen: the drone is the fourth, .and is the largest of all ; 
it has no sting, and is incapable of work, for which reaauu 
people often wrap something round their hives, so that the 
bees can enter, but the drones, being larger, cannot. 

2. There are two kinds of rulera among bees, as I observed 
before. la every hive there are several rulers, and not a 
Biugie one, for the hive perishea if there are not rulers 
enough (not that they thus become anarchical, but, as they 
say, because they are required for breeding the bees) ; if 
there are too many rulers they perish, for thus they become 
distracted. 

8 If the spring is late, and drought and rusts are about, 
the progeny ia small. When the weather is dry, they make 
honev. When it is damp, their progeny multiplies ; for 
which reason, the olives and the swarms of bees multiply at 
the same time. They begin by making comb, in which they 
place the progeny, which is deposited with their mouths, as 
those say who affirm that they collect it from external 
Bourcea. Afterwards they gather the honey whch is to bo 
their food, during the summer and the autumn ; that which 
h gathered in the autumn is the best. 
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4. Wax 'i» made from flowers. They bring the material 
of wai from the droppings of trees, but the honey falls fro 
the air, principully about the rising of the stars, and whi 
the rainbow reatB upon the eartb. Generally no honey i a 
produced before the rising of the Pleiades. We argue that 
wax is made, as I said, from flowers, but that the bee8 do 
not make honey, but dimply collect that which falls ; for 
those who keep bees find the cells filled with honey in the 
course of one or two days. la the autumn there are 
flowers enough, but the bees make no honey, if that which 
they have produced is taken away. But if one supply was 
taken away, and they were in want of food, they would 
make more if they procured it from flowers. 

5. The boney becomes thick by ripening, for at first it ia 
like water, and continues liquid for some days, wherefore it 
never becomes thick if it is taken away during that time. 
It requires twenty days to make it consistent ; this is very 
plain from the taste of it, for it differs both in sweetnesa 
and solidity. The bee carries honey from every plant 
which has cup-shaped flowers, and from all those which 
contain a sweet principle, but does not injure the fruit; it 
takes up and carries away the sweet taste of plants witli 
its tongue-like organ. 

" ! honey-comb is pressed when the wild figs begin 
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to appear; and they produce the best grubs when they 
can produce boney. The beea carry the wai and bee- 
bread upon their legs, but the honey is disgorged into 



the cells. " After the progeny ia deposited in the cells, 
Ihey incubate like birds. In the wax cells the little worm 
la placed at the side ; afterwards it rises of itself to be fed. 
It is united to the comb in such a manner tls to be held 
by it. The progeny both of the bees and drones from 
wnich the little worms are produced, is white. Aa they 
grow they become bees and drones. The jirogeny of the 
king-bees is rather red, and about the consistency of thick 
boney, In bulk it is as large as the creature which is pro- 
duced from it. The progeny of Ibe king-bee ia not a worm, 
lut comes forth a perfect bee, aa they say ; and, when the 
progeny ia produced in the comb, honey is found in that 
which 18 opposite. 
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7. After the grub is covered, up, it has wingo and 
feet ; and when it haa acquired wings, it burata through 
Ihe rnembrane, Eind fliee away. It evacuates an excremen- 
titious matter while it is a worm, but not afterwarda, until 
it ia perfected, aa I observed before. If a person cuts off 
the head of the grub before its winga are acquired, the 
other bees devour it ; if a person having cut off the wings 
of a drone lets it go, the beea will eat otf the wings of tbe 
other drones. 

8. The bee will live for six years, some have lived for 
seTen, and if a swarm lasts nine or ten years, it ia con- 
sidered to have done well. In Pootus there are verv white 
bees, which make honey twice every month. In TheniiB- 
cyra, near the river Thermodon, are found beea which make 
cells in the earth, and in hives with a very small quantity 
of wax, but their honey ia thick. The cells are smootl 
and homogeneous. They onlv do this in the winter, and 
not all the year round ; for there is a great deal of ivy in 
tlie place, which flowers at this season of the vear, and from 
tliis they carry away the honey. From the higher regions 
uf AmisuB a kind of white honey is procured, which the 
bees form upon the trees without was. The same is also 
found in another place in Pontua. There are also beea 
wliich form triple cells in the earth ; these form honey, but 
never have grubs. All such oa these, however, are not cella, 
neither are they formed by every kind of bee. 

Chaptek XX, 
1. 1'he anthrenffl' and waaps form ceUs for their progeny 
when they have no rulers, but are wandering about io 
search of them, the anthrenai upon some high place, the 
waspB in holes. But when they have tbe rulera they form 
their cells underground. All their cells are hesagonal, like 
thoee of bees ; they are not formed of wax, but of a web- 
like membrane, made of the bark of trees. The cells of 
t)ie anthrenffl are far more elegant than those of wasjia. 
Upon the side of their cells they place their progeny, in the 
manner of tbe bees, like a drop of liquid united to the wall 
of the cell. The progeny in all the cells is not alike, but in 
some they are so fnrge as to be almost ready for flight, iji 
otliere are nyni])hii'. in others grubs. 

' Hornet, Apia terrestrii. 
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2. The only escrementitiouB matter ia found in the celU 
of the grubs, aa in the ease of hees. As long as they are 
nymphie they remain motioDleae, and tlie cell is sealed over, 
and on the other aide of the cell wliieh contaias their pro- 
geny, there is a drop of honey in the combs of the anthrena. 
The grubs of these creatures ore produced in the autiunn, 
not in the spring, but they evidently grow most rapidly at 
the full mooD. The progeny and the grubs are not united 
to the bottom, hut to the side of the ceU. 

Chapteb XXI. 
1, SouE of the hombycia' form an augulap cell of mud, 
which they attach to a stone or something else, and smear 
with a kind of transparent substance ; this is so very thick and 
hard, that it can scarcely be broken with the blow of a spear. 
In this they deposit their ova, and the white maggots are 
contained in a black membrane ; and was is formed in the 
mud without auy membrane, this wax is much more yellow 
than that of hees. 

2. The ants also have sexiial intercourse, and produce 
maggots which they do not attach to anything. As these 

g'Ow, they change from email round things to long articu- 
ted beings. The season for their production is in the 
spring. 

3. The land- scorpions also bring forth many egg-like 
maggots, upon which they incubate. When the young 
ones ore perfect, they drive out and destroy their parents 
like spiders, for they are frequently eleven in number. 

Chapteh XXT T. 
1, The arachnia copulate in the manner already described, 
and produce maggots which at first are small. After their 
metamorphosis they become spiders, not from a part but 
from the whole of the maggot, for they are round from the 
first. When the female has produced her ova, she in- 
cubates upon them, in three days they acquire limbs. All 
of them produce their young in a web, which ia thin and 
small in some species, but compact in others. Some are 
enclosed entirely in a round receptacle, and others are only 
psrtially covered by the web. All tbe young spiders an 



aot produced at once, but as eoon bb tliey are hatched t^KJ 
leap out and alioot forth a web, K they are bruised 
they are found to contaiii a thick white fluid like that of 
umggotB. _ 

2. T!ie field-Bpiden first of all deposit their ova in a web, 
of which one half is attached to themaelves, and tbe other 
external, they incuhate upon this, and produce their 
young alive The plialangia deposit their ova in a thick 
bnaket which they weave, upon this they incubate. The 
smooth kinds produce a small number, the phalangia a great 
many. When they are grown, they surround their parent 
in a circle, kill and throw her out. They often seiee the 
male in the same wny if they can catch him, for he assista 
the female in incubation. Sometimes there are as manr as 
three hundred rouud a single phalungium. The Lttle 
spiders become full-grown in about four weeks. 

CiiArTEK XXIII. 

1. L0CP8T8 copulate in the same manner as nU other in- 
sects, the smaller mounting upon the larger, for the male 
is the Birniler, They oviposit by filing the organ which is 
attached to their tail (tlie ovipositor) in the ground. The 
males do not possess this organ. Many of them deposit 
their ova in one spot, so as to make it appear like a honev- 
comb. As 800U a» they have tieposited their ova, egg-like 
maggots are formed, which arc covered with a thin coating 
of earth like a membrane, and in this they are matured. 

2. The young are so soft as to collapse if thc^ are only 
touched. They are not produced on the surface, but a 
little below the surface of the soil ; and as soon as they 
are matured, they escape from the coat of soil in which 
they are enclosed ai small hlnck locusts. Their skin is 
subsequently ruptured, and they then attain their full size. 
They produce tliir young at the end of Hummer, and then 
die. 

3, For as soon as they hare deposited their ova, small 
worms make their appearance on their necks, the males also 
perish at the same time : they come out of the earth in the 
spring. *^Locust8 never shew themselves in mountainous 
countries, nor in poor land, but in plains, and broken sail, 
for they deposit their ova in fissures. The ova reraain in 
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Jihe aoil during the winter, and in tlie anrnmer the loeiiBta 
■reproduced from the germs of tlie preceding year. 

4. The young of the attelabi are produced in the panie 
manner, and the parenta die after having deposited theit 
ova. Their ova are destroyed hy the raicB of the autumn, 
if the weather is wet ; but if that season is dry, many atte- 
labi are produced, because they are not equally destroyed ; 
for their destruction appears to be irregular, and to take 
place by atcident. 

CilAPTEB XXIV. 

1. TiLEKE are two kinds of grasshoppers : sonie are small. 
These are the first to appear, the last to perish. Others, 
which chirp, are large : these appear last, and disappear 
first. There is another difference between the small and 
large kind. Those which chirp have a division in the middle 
of the body : those which do not chirp have none. The large 
ones, which chirp, are called achetiB ; the smail are cailed 
tettigouia.. Such of these aa are divided, sing a little. 

2. Grasahoppersdonotappearwherethereareno treea, for 
which reason they are unliown in the open country of 
Cyrene, but are abundant near the city, and especially 
among olive treea, for these do not give much shade, and 
graBshoppers are not produced in the cold, nor in very shady 
groves. Both the large and small ones have seiual inter- 
course with their own kind, copulating with each other on 
their backs. The male inserts his organ into the female, in 
the same manner as other insects. The female baa a divided 
pudendum. The female individual is the one which receives 
the male. 

8. They deposit their ova in fields, piercing the soil with 
the organ at the extremity of their body, like the attelabi ; 
for the attelabi also oviposit in the fields, for which reason 
they are common in Cyrene. They oviposit also in the 
reeds which are used to support the vines; these they 
pierce: and so they do in the stems of the acilla. The 
young ones are washed into the earth, and are common in 
rainy weather. The maggot, when it is grown in the earth, 
becomes a tettigometra : these are sweetest before they 
have ruptured their covering. 

i. And when the season arrives for the\r appearance, 
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about the Boktice, they come forth by night, and iinmedi< 
■tely buret their eavelope, and the tettigometra becomes a 
graeshopper. They immediately become black and hard, 
acquire their fidl size, and b^in to chirp. la both kiads 
the males chirp ; tbe others, which do not chirp, are females. 
When first produced the males are the sweetest : after tbe 
sexual intercourse, the females are sweetest, for they coutaia 

6. If a noise is made aa they By along, they emit a fluid 
like water, wliich the agriculturists descrite as if they emitted 
both a liquid and solideicrement, and that they feed on dew ; 
and if any one approaches them with a bent finger, which 
is gradually straigcitened, they will remain more quiet than 
if it is put out straight at once, and will climb up upon the 
finger ; for, from the dimness of their sight, they climb upon 
it a« if it were a moving leaf. 

Chapteb XXV. 
1. Those insects which are not carnivorous, but live upon 
the juices of living flesh, as lice, &eaa, and bugs, produce 
nits from sexual intercourse ; from these nits nothing else 
ia formed. Of these insects the fleas originate in very small 
portions of corrupted matter, for they are always collected 
together where there is any dry dung. Bugs' proceed from the 
moisture which collects on the bodies of animals ; lice from 
the flesh of other creatures ; for before they appear, they 
exist in little pimples which do not contain matter : and if 
Lthese are pricked, the lire' escape from them/ Some pereons 
have been afflicted with a disease ArisiDg from excessive 
moisture in the body, of wliich people have died, as they say 
that Alemon the poet, asd Pherecydes of Syria did. 

2. And in some diseases lice are very common. There is 
a kind of lice, which they call wild, and are harder than the 
common sort, which are difficult to eradicate from the body. 
The heads of children are most subject to be infested 
with lice, and men the least so, for women are more liable 
*a them than men. Those that have lice in the bead are 
less subject to headache. Many other animals are infested 
with Hce : for both birds have them, and those which are 
called phasiani, unless they dust themselves, are destroyed bj 
' Cinei IvclulariuB. ' PvrhapB Acnms ScHbiei, Itch ic 
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them. And ao are all those creatures which have 
with a hollow stem, and those which have hair, except 
MB, which has neither lice nor ticks. Oxen have both , 
sheep and goate have ticks, but no lice ; hogs are infested 
with large, hard lice, and dogs with those which are called 
cysorniBtsa, All lice originat« id the animals that are in- 
fested with them. All creatures that have lice, and wash 
themselves, are more liable to them when they change the 
water in which they hathe. 

3. In the sea is a kind of iice' growing on fish ; but these 
do not originate in the fish, but in the mud. Their ap- 
pearance is that of wood-lice with many feet, except that 
they have a wide tail. There is one species of marine lice 
which occur everywhere, and especially infest the trigla. 
, All these creatures are furnished witji many legs, are ex- 
sanguineous, and insects. The testrus' of the thynnus occurs 
near the fins; in shape it is like a scorpion, and as large as 
a spider. In the sea between Cyreue and Egypt, there is a 
fish called the phtheira, which accompanies the dolphin ; it 
is the fattest of all fish, because it enjoys an ahunaance of 
the food which the dolphin hunts for, 

Chaptek XXVI. 
1 Thebb are also other minute animals, as I observed be- 
fore, Home of which occur in wool,' and in woollen goods ; as 
the moths, which are produced in the greatest abundance 
when the wool is dusty, and especially if a spider is enclosed 
with them, for this creature is thirsty, and dries up any 
fluid which may be present. This wonn also occurs in gar- 
ments. There is one which occurs in old honeycombs, like 
the creature which inhabits dry wood : this appears to be 
the least of all creatures, it is called acari, it is white 
and small. Others also are found in books,' some of which 
are like those which occur in garments : others are like 
scorpions,'' they have no tails, and are very small. And on 
the whole, they occur in everything, so to say, which from 
being dry, becomes moist, or being moist, becomes dry, if it 
has any life in it. 

' Feriinps Oniiciu Ceti, or Iwra. * BuineitoB Pellio, and D. lor- 

' Perhaps Lemcea braDchialiii. duiua. 

* '^' -^ ])etlloiieUB, or X. sarritella ' Pbalangiiuu risncroide*. 
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2 There is a little worm which is called lylophthorue,' 
which is no lean estraordinary thaa these animala ; for ita 
raiTLegated head ia projected beyoud ita caee, and its feet are 
at the extremity, as in other worms. The rest of the body 
is coutained in a case made of a substance like spid£r's web, 
and a dry material on the outside of this ; so that it appears 
to walk about with this attached to it. These creatures are 
attached to their case, and as a snail to its shell, so the 
whole of tlie ease is joined to the worm, and it does not fall 
out of it, but ia drawn out of it, aa if they were joined toge- 
ther. If B, person pulls off tbe caae, the creature dies, and 
becomes aa Qelpleea aa a snail without its shell. Aa time 
advances, this grub becomes a chrysalis, like a caterpillar, 
aud lies without motion : but the nature of the winged 
creature that is produced has never been ascertained. 

^ 3. The wild figs upon the fig-treea contain a creature 
called psen ;' this is at first a little worm, and afterwards 
having ruptured the caae, the psen flies out, and leaves it 
behind. It then pierces the unripe figs, and causes them 
not to fall off, wherefore gardeners place wild fruit near tbe 
cultivated kinds, aud plant the wild and cultivated plants 
near each other. 

V_. 

Chapteb XiVII. 
1. The Beiual intercourse of sanguineous and oviparous 
quadrupeds takes place in the spring. They do not, how- 
ever, all copulate at the same season ; but some in the spring, 
others in the summer or autumn, as the season is appropriate 
for bringing up the young of each species. The tortoise pro- 
duces hard, two-coloured eggs, like tliose of birds. Having 
deposited her eggs, she buries them, and makes a beaten 
place above them. When this is done, slie sits upon them. 
The eggs are hatched the following year. The emys goes 
out of the water to deposit her eggs, aud digs a hole liae a 
cask, in which she places her eggs aud leaves them. Having 
tett them alone for less than thirty days, she digs them up 
again and batches them and leads them at once to the water. 

' Tinea gramineUii, Tinea lichenelta. Tinea Xjlopfaorua, or peihan 
krva of Phrj-ganea. 

' Cjuipa PHmei, 
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The niarine turtles deposit their eggs in the earth like do- 
tneatic birds, and cover them up with earth and eit upon them 
during the night. They produce a great many eggs, ae many 
as an hundred. 

2. The saurians and both the land and river crocodiles 
produce their eggs upon the land. Those of the lizards are 
(latched spontaneously in the earth ; for the lizard doea not 
live a whole year, for it is said to Hve only sis months. The 
river crocodOe produces as many as sixty eggs, which are 
white. She aits upon them for sixty days, lor they live a long 
while. A very large animal is produced from these sioall 
eggs ; for the egg is not larger than that of a goose, and the 
young is in proportion, but when full grown the creatifre 
measures seventeen cubits. Some persons say that it grows 
as long as it lives. 

Chaptbb XXVip. 
Amoko serpents the viper ia externally viviparous, but first 
of all internally oviparous. The ovum, hke that of fish, ia 
of one colour and soft skinned. The young are produced 
in the upper part. They are not enclosed in a shelly covering, 
neither are the ova of fish. The little vipers are produced in 
a membrane, which they rupture on the third day, and some- 
times they make their escape by eating their way through 
the mother. Tliey are produced one by one in the course 
of a day, and their number often exceeds twenty. Other 
serpents are externally ovipm^ua, but their ova are joined 
together like women's necklaces. When the female deposits 
her eggs in the aoil, she incubates upon them, These also 
Ke hatched in the second year. This is the manner of tho 
production of serpents, insects, and of oviparous quadrupeds. 
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CnAFTEE I. 

1. Tni above describes the nmnner of reproduction in eer- ' 
pentB, ingertB, nud oviparous quadrupeds. All birds are ■ 
oviparouB, but the aeaaon of bcxuoI intercourse and of bring- 
ing out their joung ib not the same in all ; for some copu- 
late and produce eggs at all Beasuna, as we may Bay, aa the 
domestic fowl and the pigeon, for the domestic fowl laya 
e^ge all the year round, except two months at the winter 
BolBtice. Some of the finest birds will lay sixty eggs before 
they wont to sit, though tlieee are Dot bo fruitful as the 
more common kinds. Tlie Adrianic fowls are very small, 
but tbey lay every day ; but tbey are creel, and often kill 
their chickens. Their colour is variegated. Some of the 
domestic birds lay twice a-day, and some have been known 
to lay so many eggs that they died very soon. 

2. The domestic fowls, as I said, lay continually ; but the 
pigeon, dove, trygon, and cEnas lay twice a-jear; and the 
pigeoi. t«n times. The greatest number of birds lay in the 
ipringi and some of them produce many young, and tbis in 
two ways ; some producing their young often, as the pigeon ; 
others [jroducing many at a time, as the domestic fowl. All 
birds with crooked claws, except the cenchris,' lay but few 
eggs. This bird lays the most of any of its class ; for it has 
been observed to produce four, and it even produceB more. 
Some birds lay their eggs in nests ; but those that do not 
&y, aa partridges and quails, do not make nests, but lay their 
eggs on the ground and cover tbem over with rubbish. The 
lark and tetrii ' do the same. 

3, These birds make their nests in a place sheltered from 
e wind. That which the Beotians call aropa' is the 
ly bird that makes its nests in caverus in the earth, 
le eichlie' make nesta of mud like awallowa in the tops of 
9ea; but they place tJiem in order close to each other, M 
' FbIco tiununculuB. ' Tetroo l«triz orOtii Mtrix. 

Topi spuuter. ' Turdus, thnuh. 
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that from their proiitnity they look like a clmia 
Among the birds which make 8nlitary neata, the hoop( 
makes no real neBt, but lays its eggs in the atumps of hollo 
trees, without building at all. The coccyx' lays ita egga in 
houaea and holes in rocka. The tetris, which the Athenians 
call "urax," makes no nest on the ground or in trees, hut 
is herbaceoua plauta. 

ClIAPTEE II. 

1. TnK eggB of all birds are alike and have a hard shell, if 
they are produced by aesual intercourse and are not decayed, 
for domestic fowls sometimes lay aott eggs. Birds' egga are 
two-coloured, eiternaUy white, internally yellow. The eggs 
of birds inhabiting the aidea of streams and lakes differ &om 
those living on dry land, for in the eggs of aquatic birds the 
yolk hears a much larger proportion to the white. 

2. The colours of egga vary in different kinds of birds. 
Some have white eggs, as pigeons, partridges ; some yellow, 
OS those inhabiting streams ; others are spotted, as those of 
the meleagria' and phasianus;' the eggs of the cenchris are red 
like vermilion. In the egg itself there is a difference; for 
one end is pointed, the other round. The round end is pro- 
duced first. The large, sharp eggs are males ; those which 
are round and circular at the sharp end are females. 

8. They are matured by incubation. Some are hatched 
Bpontaneoualy in the earth, as in Egypt, being buried in 
dung ; and they say that in Syracuse a drunkard placed eggs 
beneath bia mat, and drank vrithout ceasing until tbe eggs 
were hatched ; and eggs placed in warm vessels hate been 
matured and hatched spontaneously. 

4. The seminal fluia of all birds is white, like that of 
other animals ; and when they copulate the female receives 
the male semen near the diaphragm. The egg at first appears 
small and white, afterwards red and bloody ; as it grows it he- 
comes quite ochreous and yellow ; when it becomes larger a 
distinction is made, and the internal part becomes yellow, 
the external white; and when it is perfected it ia set at 
liberty, and excluded just at the period when it is changing 
from soft to hard. So that during exclusion it ia not liar 

a Melengrii. 
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dened ; but aa soon aa it ia excluded it thickens and beconica 
hard. unleM it ia diseased. And egf>a have beeu kaowQ to 
be esciuded ia the state in which all eggs are at a certain 
period of their growth ; for thev were entirely yellow, as the 
young bird is afterwarda. Such have also been obaerved in the 
domestic fowl beneath the diapljracni, where the eggs of the 
hen are placed, entirely yellow, and as large as egga usually 
are. This hsA been considered ominous. 

5. Tliey are mistaken who say that the hypenemia (hatren 
eggs) are the remains of former acts of sexual intercourse ; 
for young birds, aa fowls and geese, have been Jrequently 
observed to lay such eggs without any sexual intercourse. 
Barren eggs are smaller, not so sweet, and more fluid than 
fertile eggs, and they ore more numerous. If they are placed 
under a Dii'd, the fluid part never thickens, but both the 
yolk and the white remain in their original state. Many 
birds produce these eggs, as the domestic fowl, partridge, 
pigeon, peafowl, goose, and chenalopei.' 

6. Egge are hatched more readily in summer than in 
winter ; for in the summer the domestic fowl will hatch in 
eighteen days, hut in winter sometimes in not less than 
twenty-flve days. Some birds also are more adapted for 
incubation than others. A thunder-storm during the season 
of incubation will destroy the eggs. What are called eyno- 
8ura and uria (addled eggs) are more frequently produced 
in the summer. The hypenemia' are by some persons called 
zephyria, becnuse they say that birds receive these winds in 
the spring. They do the same thing if they are touched 
with the hand. Tlie hypenemia become fertile; and eggs 
that are produced by sexual intercourse are changed to an- 
other kind, if the hen which contains either hyjwnemia or 
fertile eggs has sexual intercourse with another bird before 
the eggs begin to change from yellow to white, and the 
hypenemia become fertile, and the fertile eggs produce birds 
of the nature of the second male. 

7. But if the change from yellow to white has already 
a place, neither the barren nor the fertile egga are al- 
so as to change to the nature of the second male. And if 

«ual intercourse should be discontinued while the egce 
bU, those which existed previously undergo no change) 
u tsdornn. * Bggs formed without eeiual uit«roou:w. 
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Silt if the act is repeated, a rapid increase in size takes placa 
The nature of the white and j'olk of the egg ia different, not 
only in colour, but in other properties, for the yolk coagu- 
lates with cold, while the white remains fluid, but the white 
coagulates with heat, which the yolk does not, but remains 
soft, if it is not burnt ; and it becomes consietent and dry 
by boiling rather than roasting. 

8. The white and yolk are separated from each other hv 
a membrane. The ehalazie at the eitremitiea of the yolk 
havenothing todo withgeueration, aa some peraons suppose. 
These spots are two, one below and one above. If many 
whites and yolks of en:f>8 are taken out, and mixed together 
in a vessel, and cooked witb a slow and moderate heat^ 
the Jolks will nil collect in the middle, and the whites will 
surround them. Young domestic fowls begin to lay eggs at 
the beginning of the spring; they lay more than those 
which are older, but those of the young birds are smaller, 
and if birds are not permitted to incubate, they are de- 
stroyed and become sicli. 

9. After copulation birds ruffle and shake themselves, 
and often cover themselves with chaff, and this also they do 
when they have laid. Pigeons draw up their tail, geese 
go and bathe. The pregnancy and conception of barren 
eggs IB quick in moat birds, as in the partridge, on ac- 
count of ttie violence of their sexual desires ; for if the hen 
stands in the way of the breath of the male, she con- 
ceives, and immediately becomes of no use for fowling ; for 
the partridge appears to have a very distinct smell. The 
production of tne egg after copulation, and the pri>ductiou 
of the young by incubation, do not occupy the same length 
of time in all birds, but varies according to their bikc. Tbe 
egg of the domestic fowl ia perfected in ten days after 
sexual intercourse, and that of the pigeon in a eiiorter time. 
Pigeons are able to retain their eggs even in the act of 
parturition. If they are disturbed by anything occurring 
in the neighbourhood of their nest, or a feather be plucked 
out, or if anything else troubles or disturbs them, they re- 
taia the egg they were about to lay. 

10. This is peculiar to pigeons, and so ia"tbe following^ 
for they kiss each other when the male is about to mount, 
or else they will not endure it. Tbe older bird lirst gives 
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ft kiBB, but afterwards he mounts without liisalng, but 
younger birda always kise before copuhition. This also is 
peculiar to these birds. The fenmleB kiHS und mount upon 
each other like the males, when there is no male present. 
They do not project anything into each other, but produce 
more eggs than those which produce fertile ones ; from the«a. i 
eggs nothing is hatched, but they are all barren. ^ 

Chaptee III. " 

I. The production of the bird from the egg is alike in them 
all, but the period of completion varies, as I observttd be- 
fore. In domestic fowls the first sign of alteration takei 
place after three days and uights. This period is longer in 
larger birds, and shorter in small birds. During this period 
the upper part of the yolk advances to the small extremity 
of the egg, which is the beginning of the egc. This is the 
part from which the chicken is excluded, and the heart m 
visible like a, red spot in the white of the egg. 

2. This spot palpit«£8 and moves as though it were en- 
dued with life. 1 rom this, as it increases, two involved 
aanguineoua passages like veins lead to each of the sur- 
rounding tunics ; and a, membrane which has sanguineous 
pafisagcB eDclosea the white at this period, and separates it 
nrom the venous passages, A short time afterwards the 
body is distinguished, at first very small and white, but the 
head is distinct, and in this the eyes are the most enlarged. 
And this cotitinues for some time, for afterwards the eyes are 
reduced iu size and approach each other, but the lower part 
of the body has uot at first any proportion to the upper part. 

3. One of the passages from the heart extends into y 
circle around the embryo, and the other to the yolk, as if 
it were an umbilical cord. The origin of the young bird 
is in the white, its nutriment ia derived from the yolk 
through the umbilical cord. On the tenth day, the wnole 
of the young bird and all its parts are distinct, but its 
head is still larger than the rest of the body, and the eyes 
are larger than the rest of the head. Tbey have no sense 
of sight. If the eyes are taken out at this period, they 
are larger than beans, and black ; when the skin it 
taken from them, they are seen to contain a whit ' ' ' 
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1 appearaace, but without aaj htsi 
! maimer of the development of the 



flnid, very brilliant 
substance. Thu is tl 
eyesandhead. ' ' ' 

4. At the thme period the viscera are viaihle, but the 
stomach, and inteatines, and the veina from the ht'art still 
appear to extend towards the navel. From the navel a 
vein appears to extend upon the membrane which encloses 
the yolk, and the yolk itaelf ie at this period fluid, and 
more abundant than in its natural state. The other extendi 
t« the membrane which encloses the whole membrane con> 
taining the embryo, and the membrane of the yolk and the 
fluid between tlierii, and when the young birds have grown 
a little more, part of the yolk goes to one end, and part to 
the other, and between them is the fluid white ; but the 
white is still below the lower part of the yolk, where it was 
at first, but at the tenth day the white disappears, for it has 
become small, viscid, thick, and rather yellow. ' 

5. This is the position of all the parts : the first and last 
part adjoining the shell is the membrane of the egg, not the 
membrane of the shell, but beneath this. This contains the 
fluid white ; within this is the young bird, and a meDibrane 
surrounding it, and separating it from the fluid ; beneath 
the embryo is the yolk, to which one of the veins extends, 
and the other to the white which encloses it. A membrane 
containing a fluid resembling sanies enclosee the wliole, and 
then another membrane which surrounds the embryo itself, 
as I observed, and separates it from the fluid. Below this 
the yolk, enclosed in another membrane, which ie reached 
by tne umbilical cord from the heart, and the great vein, bo 
that the embryo does not appear to be in either of the fluids. 

6. About the twentieth day, if the hatching has beeu de> 
layed beyond this period, the young bird is able to cbtrp 
wlien moved externally, and if the shell ia taken off", by this 
time also it ie downy. The head is placed over the right leg 
upon the side, aud the wing is over the head. At this 
period the chorion-like membrane is visible, which is united 
with the lowest membrane of the shell, to which one of the 
umbilical cords passes, and the young bird is complete. The 
other chorion-like membrane is also visible, enclosing the 
yoib. To this the other umbilical cord extends. Both of 
these cord^ are attached to the heart and the great vein. At 
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the same period the cord which is attached to one chorioD 
fells off, and is aeparated from the animal, but the one which 
passes to the ;olk remains suspended from the yoimg bird 
hy a thin bowel, and a considerable portion of the yolk ia 
contained in the young bird, and some of it is found in the 
stomach. 

7, At this period also they eject an excrementitioufl 
matter into tlie eitemal ohorion, and contain it in the 
Btomaeh. The exteraal excrement is white, the interna, 
yellow. At last the yolk, which has been continually 
wasting and advancing, is entirely taken up and enclosed in 
the young bird. 80 that portions of it may be observed in 
the intestines of birda if they sue dissected on the tenth 
day after exclusion from the egg. But it is set at liberty 
from the navel, nor does any communicatiun remain, but 
the whole ia separated. About the before-mentioned period 
the young bird sleeps, but it stirs itself, and looks up, and 
chirps when it is touched, and the heart swells up with the 
navel, as if the embryo were breathing. This is the manner 
of the development of the chick in the egg, 

8. Birds also produce some barren eggs, aa well as those 
from sexual intercourse, but they produce nothing after in- 
cubation. This is particularly observed in pigeons. Double 
eggs have two yolks ; in some a thin division of white pre- 
Tents tlie yolks from mixing together; others have not thia 
division, but touch each other. There are some hens which 
always lay double eggs, and in these the pecuharities of the 
yolks have been observed; for a certain bird having laid 
eighteen eggs, hatched two cliickens from each of them, ex- 
cept those that were addled ; all the rest were productive, 
except that one of the twin chickens was Irage and tha 
other small in each. The last, however, was moiistrouB, 

Chapteb IV. 

1. Ail the pigeon tribe, as the phatta and trygon, generally 
produce two eggs ; the trygon and the phatta are those 
which generally lay three. The piseon lays, aa I said, at 
every season ; the trygon and the phatta in the spring, and 
not more than twicf. The second brood are hatred when 
the first has been destroyed, for many birds destroy them. 



THB BISTORT or AKIHAT.B. 



145 



B. TI.] ■ 

It sometimea laja three, aa I have said, but it never brings 
out more than two young ones, and BometimeB onlj one, 
the remaining egg is always addled. \'ery few birds begiu 
to lay before they are a year old ; but when they have once 
begun to lay, they all, as we may say, naturally contain eggs 
to the end of their life, though it is not easy to see them in 
Bome birds, from their Bmall size. 

2. The pigeon uaually produces one male and one female, 
and of these the male is often hatched first ; and having laid 
an egg one day, she omits many days and then lays another, 
The male sits during a portion of the day, and the female 
during the night. The first young one ie hatched and able to 
fly within twenty days, and tne egg is billed on the day before 
it ia hatched ; both the old birds keep the young ones warm 
for Bome time, as they do the eggs. During the time of 
bringing up their young the fem^e is fiercer than the male : 
this 18 also the case in other animals. They produce young tea 
times in a year, and Biimetimes eleven times ; those in £§ypt 
even twelve times. The cock and hen birds copulate within 
the year, for they do this at the end of sis months. 

3. And some say that the phatta and trygon are matured 
when three months old, and they consider their great num. 
bera as a proof of this. The female contaiuH her eggB four- 
teen days, and then sits upon them fourteen more ; in four- 
teen days after this the young ones fly so well that it ii 
difficult to catch them. The phatta lives, aa thev Bay, forty 
years ; the partridge more than sixteen years. The pigeon, 
after having brought out her young, lays again in thirty days. 

Chapteb V. 
1. Tkk Tulture builds its nest iu inaccessible rocks, where- 
fofB itB nest and young ones are rarely seen. For this 
reason Herodorus, the father of Bryson the sophist, says 
that vultures come trom another part of the earth, which is 
invisible to us, giving as a reason for his opinion, tliat they 
are seen in great numbers suddenly following the path of aa 
army. But difficult as it is toobserve them, their nests have 
been seen. The vulture produces two eggs. No other car- 
nivorous bird has been observed to produce young more than 
once a year ; hut the swallow more frequently produeea 
young twice a year than the caruivorous birds. If a pereou 
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pienwi the eyes of yiung BwallowB they recover, and sn 
kble to ace ai^rwarda. 

Chaftek VI. 
1. The eagle produces three eggs, of which two only are 
hatched. This is also related iu the poems of MusffiuB. 
The bird which lays three eggs, hatches two, and brings up 
but one. This frequuutly happens ; but tliree yoiiug have 
been seen in the neat. When the young begin to grow, one 
of them ia turned out hy the parent, because she dialikea the 
trouble of teediiig it. At thia period it ie aaid to be without 
food, BO that it doefl not capture the young of wild crea- . 
turea, for a few days tlie t^oua are turned back, and the 
feathers become white, bo that it then becomes cruel to its 
young. The phene ' receives and brings up the ejected 
young one. 

2. The eagle incubates for thirty days ; this is the usual 
period of incubation for large birds, as the gooae and the 
buBtard. Moderately sized birds usually sit twenty days, as . 
the ictinua' and hierax.' The ictinus ueually produces two 
young ones, and Bometimea three; the Jitolian kite, aa it 
ia called, aometiiites produces four. The raven produces not . 
only two, but, pa they say, many egga, which she sits upon 
lot about twenty days. She also tuma out some of uer 
young ones. Many other hirda do the same Ihingj and 
generally thoae which produce several turn out one. 

8. All kinda of eagles do not behaye in the same way to 
their young ; hut the pygnrgus ia cruel ; and the black eagles . 
are careful for the food of their young ; but all birds with 
crooked talons as soon as their young can fly well beat them 
and drive them from the neat And most birds of other 
classes, as I have before obaerved, do the same thing; and 
when they have brought tliem up, they take no more notice 
of them, except the crow. Tliia bird (-area for its young a 
long while, for as it flies past them it gives them food alter 
they are ahle to fly. 

Chafteb til 
1. TuE cuckoo is said hv a jme persona to he a changed hawk, 
bei'Jtuae the hauk which it resembles diaappeara when the 

' TukurcinsreuB, ossifrBguB, ofiprej. = Kile. ' HbiA. 
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cucltoo comes, aod indeed very few hawks of any sort can b« 
wfji duriug the period in which tlie cuckoo ia singing escept 
for a tew days. The cuckoo ifl seen for a short time in the 
summer, and disappears in winter. But the hawk has crooked 
talona, which the nii"Voo has not, nor does it resemble the 
huwk in the form of its head, but in both theee respects is 
more like the pigeon than the hawk, which it rcBembles in 
nothing but its colour ; the markings, however, uiion the 
hawk are like lines, while the cuckoo is spotted, 

2. Its size and manner of flight is like that of the smallest 
kind of hawk, which generally disappears during the season 
in which the cuckoo is seen. But they have both been seen 
at the same time, and the cuckoo was being devoured by the 
hawk, though this is never done by birds of the same kind. 
They Bay that no one has ever seen the young of the cuckoo.' 
It does, however, lay eggs, but it makes no nest ; hut some- 
times it lays its eggs in the npata of small birds, and devours 
their eggs, especially in the nests of the pigeon, wlien it hag 
eaten their eggs. Sometimes it lays two, but usually only 
one egg ; it lays also in the neat of the bypolaia,' whien 
hatches and brings it up. At this season it ib particularly 
fat and sweet-fleahed ; the flesh also of young hawks is very 
sweet and fat. There is also a kind of them which builds a 
nest in precipitous clifls. 

Chapter VIII. 
1, Irr many birds the male alternates with the female in the 
duty of incubation, as we obeeired in speaking of pigeons, 
and takes her place while she is obliged to procure food for 
herself. In geese the female alone sits upon the eggs, and 
having once begun, she never leaves thein during the whole, 
process of incubation. The nesta of all water birda are 
situated in marshy and grassy places, by which means they 
can keep quiet and atil! have food within their reach, so that 
they do not starve aU the while. The females alone, among 
the crows, sit on the eggs, which they never leave ; but the 
males bring them food and feed them. 

2, The femalea of the pigeons begin to sit at twilight, and 
remain on the nest the whole night, till dawn ; and the maJe 
Uie rest of the time. Partridges make two nests of eggi, 

' Sylvii cunicca, hedgi- Bparrow. 




Hjtoa on* nf which the male site, oa the other the fenude; 
•i)H tuteh at thejii liatchea and brings up ita own : and tb« 
inalt< hiia aeximl iatnroourse with ita young aa soon ae tbey 
vo hatched. 

Chapter IX. 

1. TiiR peacock lives about twenty-five years, and produces 
vouiig geueraily at three years old ; by wliich time also tbey 
have obtaiued tlieir variegat«d plumage : and it batches in 
tliirty days, or rather more. It only produces young onn* 
ii-year, layiny twelve eggs, or not quite so mauy. It lajs 
Ha eggs at intervals of two or three days, and nut regularly. 
At firat they lay only eight. The pea-fowl also lays batreu 
f i^ga : tliey copulate in the spring, and lay their egga imme- 
diately ttfter wards 

2. This bird sheds its feathers when the leaves of the 
treea begin to fall, nud begins to aequire them again with 
the first budding in the spring. Those who rear these 
birds place the eggs for incubation beneath domestic fowla ; 
because the peacock flies at, and torments the hen when 
she is sitting; for which reason some of the wild birds 
make their escape from the males before they begin to lay 
and sit. They place only two e^s under domestic fowls, 
for tliese are all that they can hatch and bring out ; and 
tliey take care to put food before them, that they may not 
get up and desert their incubation. 

3. Birds at the season of Bexual intercourse have tai^e 
testicles. In the more lascivious they are always more evi- 
dent, BS the domestic cock and the partridge. In those 
that are not always lascivioiia, they are less. This is the 
manner of the gestation and reproduction of birds. 

Chaptbb X. 
1, IT' has bMU already observed that fish are not alwava 
ovipaj^us, for the selache are always viviparous. All the 
rest are cviparous. The selache are viviparoua, having 
first of all produced ova internally ; and these they bring up 
in tbemsetves, except the batraclius. Fiali have also, as I 
observed before, very dift'ereut uteri in diflerent kinds : for 
in the oviparous genera the uterus is double, and situated 
lo'.T down. Ill the Bcluche the uterus is more like that of birds. 
There is this ditfercucc, however, that the ova are not plaood 
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Dear the diapbragra, but in aa intermedinte poaition Dear 
the spine ; and whea they have grown they ch«3ge their 
plat-e from tbia part, Tlie ovum in all flah is not of two, biit 
of one colour ; and it is more wliite than yellow, both in its 
early atagea, and after the formation of the embryo. 

2. The development of the ovum is ditTereat in fish and 
in birds, in that it baa not the umbilical oord which pansen 
to the membrane of the shell ; but only the paBsa>>;e whielt 
leads to the yolk in the e^gs of birds. The rest of the deve- 
lopment of the ovum ie allKe in birds and tiah ; for it takes 
pk«j at the extremity, and the veins have their origin in 
a aiiiiilar manner in the heart ; and the head, and eyea, and 
upper parts of the body are larger than the rest. As the 
young fish increases, the ovum continues to diminish, and 
at last it disappears, and is absorbed, like the yolk in the 
eggs of birds. The umbilical cord is attached a little below 
the abdomen. At first the cord is long, but it becomee less 
as the fish growa, and at last is small, and finally absorbed, 
like that of birds. 

3. The embryo and the ovum are enclosed in a common 
luenibrane, and beneath this there is another membrane, in 
which the embryo alone is enclosed. Between these mem- 
branes there is a fluid substance. The nutriment contained 
in the atomach of the young fish is similar to that in the 
young birds, partly white, and partly yellow. The form of 
the uterus must be learned from dissection. This organ is 
different in different fiab, as in the galeode by tbemselvea, and 
the flat fish by themselves : for in some the ova are attached 
near the spine to the centre of the uterus, as I observed be- 
fore, as in seylia.' They descend when they begin to increase, 
when the uterus is double, and are attached to the diaphragir, 
aa in other fiah ; the ova descend into each division. 

4. The uterus of these fiah, and of the other guleode, has a 
small appendage attached to the diaphragm like a white 
nipple, wbich is not present unless they are pregnant. The 
si;yliaand the batis have a shell-like substauce, which con- 
tains the fluid of the ovum. In form the shell resembles the 
tongue of a wind instrument, and hair-like pasaages are at- 
tached to the shells. The young of the acylia, which some 
uersons call nebria galei, are born when the shell falls ofl^ and 
Bursts. Tiie young of tliebatia wlien tliey are brought forth 

I pogifiih Squalui stellarii. 




■re excluded b; the rupture of the shell. la the acantlieae' 
gsleoa the otq are attached to the diaphragm above the 
nipples ; and when the ovum deBceuds, the young ia attached 
to it atler it is Bet free. The reproductioa of the atopez is 
ill the Bame manner. 

5. Most galei which are called smooth have the ova placed 
between the divisions of the uterus, like those of the scylia ; 
Knd aa tbej siuround it, thej descend into each diviBion of 
the uterus, and they are produced, attached to the uterus 
by au umbilical cord ; so that when the ova are taken out, 
they appear similar to the embryo of quadrupeds. And the 
long umbilical cord is attached to tne lower part of the 
uterus, each part, as it were, attached to an acetabulum ; 
and to the middle of the embryo near the liver. And when 
it is diBBeoted, the food is like an egg, though the ovum be 
no longer thpre. There is a chorion, and peculiar membranes 
Burmunding each of the embryos, as in quadrupeds. 

0. The head of the embryo when it is just produced, is 
upwarJB ; but aa it grows aud reaches maturity, it is placed 
downwards. Tlte males are placed on the left, and the 
females on the right, or there are males and females together 
on the Biime side. The embryo, when dissected, resembles 
tliiil i>r i|uadrupeds, in having itB viscera such as it has, as the 
livi-t', I'liw, aiia full of blood. In all the selache the ova are 
]>liH'ed high up, near the diaphragm ; many larger.and many 
smaller: and the embryos are placed below, wherefore it ia 
probable that such Ash produce their youug, and copulate 
frequently during the same month, for they do not produce 
all their young at once, but frequently, aud for a long whDe ; 
but tlioee that are in the lower part of the Hterus are matured 
and brought to perfection. 

7. The other galei both emit and receive their young into 
themselves, and so do the rhine and the narca; aud a large 
narca has been observed to contain eighty young in herself. 
The acanthiaa is the only one of the galei which does not 
admit its young into itself, on account of their thorns. 
Among the flat iish the trygon and batoa do not admit their 
young, on account of the roughness of the tail. Neither 
dooa the batrachus admit its young, on account of the size 
of their heads, and their thoma ; and this is the only one 
tb"*" w not viviparous, as I previously observed. Theae « 
' Squalui Acantbias. 
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their mutual diSereiices, and the manner of tlie develofk 
ment of their ova. 

8. At the Beaeou of eesual intereourac, thj eemioat duita 
of the male are full of fluid, eo tlmt a white matter escajKiS 
when they are pressed. These ])asBagea are divided, and 
originate in the diaphragm and the lai^e vein : at the aame 
season the passages of the male are cuiiBpicuous, and maybe 
compared with the uterus of the female. When it is not 
the season of seiual iutercourse, they are less conspicuona, 
from not being in use. lu some ttsh, and sometimea, they 
are not visible at all, as it was remarked of the testicles of 
birds. The aemiuai and uterine passages are different in 
other respects also, and because those of the male are at- 
tached to the loins, those of the female are easily moved, 
and enelosed in a thin membrane. The nature of the paa- 
sages of the male may be seen in works on anatomy. 

0. The aelaehea become pregnant again while with young, 
and the period of gestation is sii mouths. Among the galei, 
the asterias produces young the oftenest ; for it produces 
twice in a month : it begins to copulate iu the mouth of Sep- 
tember. All the other galei except the scylia produce twice 
in the year ; the scylia but once. Some of them have their 
young in the spring. The rhine produces its first brood in 
the spring, audits last in the autumn, uear the winter seaaou, 
and the settine of the Pleiades. The sei'ond fry are the most 
numerous. The narca produces its young iu the autumn. 
The aelaehe descend from the ocean and deep water to the 
shore, to produce their young, both for the sake of the 
warmth, and care of their offspring. 

10. No other fish but the rliine and the batos have ever 
been observed to unite with others not of their own kind, 
but there is a fish called the rhinobatus, which has the head 
and upper part of the rhiue, and the lower part like the 
batufl, as it were made up of both. The galei and the 
galeoeidcs, as the alopex, dog-fish, and the flat fish, as the 
narce batos, leiobatos and trygou, are lU this manner ovovi- 
parous. 

Chattee XI. 
1. The dolphin, whale, aud other cetacea which have a 
biow-hole but no gills, are vivijinrouSj and ao aw t!ie 



pristis and the boB. For none of theet; have an ovum, but 
& proper fcetua, from which, when perfected, an animal li 
developed, as in man and the viviparous quadrupcdB: Ths 
dolphin usually produces one, and aouietimea two young 
ones. The whale generally and usually produces two and 
sometimes one. The phociBoa is similar to the dolphin, 
for it is like a small dolphin. It ia produced in tlie Pontus. 
In some respects the phooffina differs frotn the dolphin, for 
its size is smaller, it is wider in tlie back, and ita colour is 
blue. Many persons say that the phoctena ia a kind of 
dolphin. 

2. All these creatures which have a blow-hole, breathe 
and inhale air ; and the dolphin baa been observed while 
asleep with the muzzle above the water, and it snores in 
its sleep. The dolphin and phocteua give mitk and suckle 
their young. They also receive their young mto them- 
selves. The growth of the young dolphins is rapid, for 
they attain their full aize in ten years. The fejnale is preg* 
nant for ten months. The dolphin producea her young 
in the summer-time, and at no otiier season. They seem 
also to disappear for tbirtv days during the season of the 
dog-star. Tlie young follow their dam for a long while, 
and it is an animal much attached to ita offspring. It lives 
many years ; for some have been known to live twenty-five 
or thirty years ; for fishermen have marked them by cutting 
their tails and then giving them their liberty. In this way 
their age was known. 

3. The seal is amphibious, for it does not inhale water, 
but breathes and sleeps. It produces its young on land, 
but near the shore, in the manner of animals with feet ; but 
it lives the greater part of its time, and obtains its food in 
the sea, wherefore it is to be considered among aquatic 
animals. It is properly viviparous, and produces a living 
creature, and a cnonon, and it brings forth the other mem- 
branes like a sheep. It produces one or two, never more 
than three young ones. It has also mammte, so that it 
Hiiykles its young like quadruneds. It produces ita young 
like the human subject, at all seasons of the year, but ea- 
p-'ciflUy with the earliest goats. 

■i. \Vhen the young are twelve days old, it leads them to 
t)ie italiT several times in the day, in order to habltuBte 



1.1 



TIIX HISTOBV OF AiriHALB, 



158 



n by de_ 

walk, tor it cannot erect itself upon its feet, but it con- 
tracts and draws itaelf together. It is fleshy and soft, and 
its boues are cartUaginoua, It is difficult to kill the eeai 
by violence, unlees it is struck upon the temple, for its body 
is fleahy. It has a Toice like an ox. The pudendum of the 
female is like that of the batis, in all other animals of the 
claea the pudendum resembles that of the human female. 
This is the manaer of the development and nature of the 
young of ftquatic animals which are either interoallj or 
eiteioaUy viviparous. 

Ckaptke 511. 
1. Tii£ oviparous Ssh have a divided ut«rus placed on the 
lower part of the body, as I observed before. AJ! that have 
Bcalea are viviparous, aa the labrax, cestreue, cepbalue, etelis,' 
and those called white tisb, and all smooth fish except the 
eel. Their ova resemble sand. This appearance is owinjr 
to their ut«rus being qiiit« full of ova, so that small fish 
appear to bnve only two ova; for the small size and thinness 
of the uterus renders it itiviaible in these creatures. I. have 
before treated of the sexual intercourse of fiah. The seses 
are distinct in almost all fish, though there ie some doubt 
about the erythrinus* and the channo, for all thaae are 
found to be pregnant. 

2. Ova are found in those fish which have sexual inteiv 
courae, though they possess them without intercourse. 
This is observable in some kinds of river liah ; .for tlie 
phosini' {appear to be pregnant as soon as they are bora, 
and when they are quite small. They emit the ova in a 
stream ; and, as I observed before, the males devour preat 
numbers of them, and others perish in the water. Thoae 
are preserved which they deposit io their sppropriiife aitua- 
tioiiB. ¥ox, if all were preserved, tlie numbers tliat would 
be found would be immense. Not all those that are pre- 
served are fertile, but only those on which the seminal uuid 
of the mqle has been sprinkled. When the female produces 
her ova, the niale follows, and scatters his semen upon them. 
Young fish are produced from those ova which are thut 
Sprinkled. The remainder turn out aa chance may direct. 
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8. Th; same thing also oeciira in the nialacia; for tli« 
mde septa sprinkles the ova of the female as they are de- 
posited ; and it is reasonable to siippnse that the other 
maJacia do the same, although it has ouiy been observed ia 
the eepia. They produce their ova near the land, the cobii 
deposit them upon Btouea, and that which they produce ia 
flat and aand-like. The rest do the same, for the parts near 
the land are warmer, and provision is more abundant, and 
there is better protection for their young against larger 
fiah, for which cause very creat numbera dtposit their ova 
near the river Thermodon, in the Poutus, for the place is 
tJieltered and warm, and the water is sweet. 

4. The nwyority of viviparous flah reproduce once in 
ft-year, except the small phycides,' which reproduce twice 
a-year. The male phyces differs from the female, being 
darker-coloured and having larger scales. All other fish 
produce from seed, and emit ova ; but that which is called 
the belone, at the season of reproduction bursts oaunder, 
uxd in this way the ova escape ; for this fish has a division 
beneath the stomach and bowels, like the serpents called 
tifphlinffi.' When it has produced its ova, it survives, and 
tne wound heals up again. 

5. The development of the ovum is alike, both in those 
that are internally and those that are externally oviparous. 
For it takes place at the eitremityof the ovum, and it is en- 
closed in a membrane. The eyea are the first part that is con- 
Bplcuous ; they are large and spherical ; so that it ia plain that 
tney are mistaken who say that the mode of development re- 
sembles that of vermiform creatures, for in them the order 
is different, and the lower parts are formed first, and after- 
wards the head and eyes. When the ovum is taken away, 
they assume a circular form, and for some time continue to 
grow without taking iu any food, by absorbing the moisture 
of the ovum. They afterwards derive their nutriment, as 
long as they continue growing, from the water of the nver. 

6. When the Pontus ia cleansed, something is floated 
out into the Hellespont which is called fticus. It is of a 
yellow colour. Some say that it is naturally a plant. This 
takes place at the beginning of summer. The oysters and 
Email fish which live in these places feed upon this fucua g 

I Mngil. SoQie «p<icieBaE mullet. * X>BcvrlK aput. 
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and Bome maritime persona say that they obtain their purple 
from tliiB plant. 

Chaptee XIII. 

I. Tee pond and river fish begin to reproduce usually when 
five monthe old. Tliey all produce their ova at the begin- 
ning of summer. Like the marine fiah, the females of these 
kinds never emit all their ova, nor the males all their 
semen, at ouee ; but both eeies are always found to con- 
tain a portion of the reproductive substance ; they pro- 
duce their ova at the proper aeaaon. The cyprinus five or 
six times a-year, and especially under the influence of the 
atara. The chalcia reproduces three tiniee, all the rest but 
once a-year. 

2. They deposit their ova in the stagnant parts of rivers 
and ponds among the reeds, aa the phosiuus and perca. The 
gJaniB and the perca produce their ova in strings, like the 
frog. That which the perca produces is so involved that, on 
account of ita breadth, the fishermen collect it together from 
among the reeds in ponds. The larger individuala of the 
glanis produce their ova in deep water, some where it is a 
tathom deep ; but the smaller ones in shallow water, and 
especially at the root of the willow or some other tree, and 
among the reeds and mosses. 

3. The fiah fold themselves together, sometimes a large 
one witli a small one, and approximate the passages, which 
Bome call their navel, from which they eject their respectite 
seminal matter, the females their ova, and the males their 
apermatic fluid. Those ova with which tlie semen of the 
male has been miied immediately or in the course of a day 
become whiter and larger, and in a short time the eyes of 
the fiah make their appearance ; for in all fish, as in other 
nuim8!a,this part is moat conspicuous, and appears the largest. 
But, if the seminal fluid does not touch any of the ova, as in 
the^case of sea-fish, these become useless and barren. 

4. From the fertile ova, as the fish increase in aiie, some- 
thing like a shell is separated ; this is the membrane which 
envelopes the ovum and the embryo fiah. As soon as the 
seminal fluid is mixed with the ova a. glutinous matter is 
formed, wiiicb fastens them to the roots or other substance 
on which tliej' are deposited. The male watches over the 
place where the greatest number of ova are deposited, auj 
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the fem^e departs as Boon as she lias spawned. Tbe develop- 
ment of the ovum of the glanie proceeda the moat alowly, tor 
the male rennaine hy them for iortj or fifty daya, in order 
that they may not be devoured by fish chancing to come 
that way. 

6. Heit to this is the cyprinua. The ova, however, of 
theae which are preserved escape very quickly. The deve- 
lopment in some of the small fiah takes place on the third 
day, and the ova upon which the semiDid lluid haa fallen 
begin to increaae on the sauie day, or ahortly afterwarda. 
The ova of the gjonis become as large as the seed of the 
orobiiB. Those of the cyprinua and tliat class, about the 
size of millet. The ova of these fish are produced and dere- 



6. The cjialcie assembles in great numbers to deposit its 
ova in deep water. The fish which ia called tilon deposits 
its ova near the shore, in sheltered places ; this fish also is 
gregarious. The cvprinua, balerua, and all others, ao to 
uy, hasten into shallow water to deposit their ova, and thir- 
teen or fourteen malee often follow a single female, and when 
the female has deposited her ova and departed, the males 
that follow her sprinkle their aemen upon them. The mino- 
rity of the ova are lost, for the female scatters them abroad 
as ahe is moving forward, unleas they fall upon any sub- 
stance, and are not carried away by the stream, ^one of 
them, except the glanis, watch their ova, unleas the cyprinus 
meets with them in great numbers, when, they say, that this 
fish vrotohes them. 

7.' All the male fiah have semen, except the eel, and this 
one has neither aemen nor ova. ' Tljecestreua migrates from 
the eea into lakes and rivers ; the eel, on the contrary, leaves 
them fbr the sea. Most fiah, therefore, as I observed, pro- 
ceed from ova. 

Chaptbb XIV. 
1. Some originate in mud and sand: evenofthosekindewhich 
originate in aesual intercourse and ova, some, they say, have 
appeared both in other marshy places and in those which once 
surrounded Cnidus, which became dry under the infiuence of 
the dog-star, and all the mud was parched up, but with the 
first rams the waters returned, and amall fish appeared with 



the return of the waters. This wbs a kind of cestreus, whitli 
originates in coition, about the size of small msenidia,' but 
they had neither ova nor semen. la the Asiatic rivers, 
which do not flow into the sea, other small flsh, of the e 
of epaeti,' are produced in the same manner. Some persona 
say that the Cesti'eus is always produced in this manner, but 
in this they are mistafeen, for both the females are known 
to have ova and the males semen. But there is some one 
kind of them which originates in mud and sand. 

2. It is evident from tlie foUowing considerations that 
some of them are of spontaneous growtli, and do not origi- 
nate either in ova or semen. Those which are neither ovi- 
parous nor vivip8rous.are ajl produced either from mud or 
sand, or from the putrid matter on the surface, as also the 
foam in sandy places produces the aphva.' Thia aphya never 
increases in size, and ia harren, anu as time advancea it 
perishes, and another fry ia formed. Wherefore it may be 
said to be reproduced at every season, eicept for a snort 
time; for it continues from the autumn arcturua to the 
spring. This ia a proof that it sometimes originates in the 
soil, for it ia not captured by fishermen in cold weather, but 
on a fine day it may he taken as it comes up from the ground 
for the sake of the warmth. When they have dragged the 
ground and scraped up the surface, the fiah are more nume- 
rous and better. The other aphyte are inl'erior, on account 
of their rapid growth. 

3. They are found in shady and marshy places, when the 
earth becomes warm in fine weather, as near the temple 
of Athene in Salamis, and near the tomb of Themiatocfes, 
and near Marathon, for foam is formed in all these places. 
It makes its appearance in such places, and in fine weather : 
it appears also at times in seasons of much rain, and when 
fbam is formed of rain water, wherefore also it is called 
aphruB ; and sometimes it is found on the surface of the sea, 
in fine weather, where it ia whirled about, and, like the little 
maggots in dung, so tliis is found in the foam which floats on 
the surface ; wherefore also thia aphya is carried by the aea 
in many directions, and it abounds and is captured in the 
greatest abundance when the season is moist and warm. 

4. There is another aphya derived from fish, for that 
wliieh is called uobitis is derived from small and inferiot 

' Sspdiiie. ' AtharinB apiBlos. ' MelanuniB juven cuius. 
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g<,i)ii, whicli bury tliemselves Ie tlie earth. The merabradw 
are produced from tlie plmleriea. The trichidea come from 
these, aad the trithiie frtnu the triehidea ; from one kind of 
aphya, which iuhahita the port of Athene, the encragiuoli 
are derived. There iB-another kind of aphya which originates 
in the maeuia and cestreue, but the barren aphruH in very 
Boft, and endures only fur a aliort time, as I said before, and 
at laxt nothing is left but the head and eyea. The fisher- 
men, however, have now found a, mode of conveying it from 
place to place, for it lasts longer when aalted. 

Chapteb XV. 
1. Eels are nut produced from sexual intercourse, nor are 
they oviparouB, nor have they ever been delected with semen 
or ova, nor when diaaected do tbey appear to poasesB cither 
seminal or uterine viscera ; and thiB is the only kind of aan- 
guineous animal which doea not originate either In aexual 
iBtercourse or in ova. It is, however, maiiifeBt that this is 
the case, for, after nun, they have been reproduced in Bome 
marshy ponds, from which all the water was drawn and the 
mud cleaned out ; but tbey ore never produced in dry places 
nor in ponds that are always full, for they live upon and are 
nourished by rain water. ■ It is plain, therefore, that they 
are not produced either from aeiual intercourse or from ova. 
Some perBonB have thought that they were productive, bL-. 
cause aome eels have parasitical worms, and they thought 
that these became eels. 

2. Tliis, however, ia not the case, but they originate in 
what are called tlie enlndla of the earth, which are found 
Bpoutaneously in mud and moist earth. They have been 
observed making their escape from them, and others have 
been found in them when cut up and dissected. Tlie^ 
originate both in the aea and in rivers wherein putrid mat- 
ter is abundant ; in those places in the sea wliich are full of 
fuci, and near the banks of rivers and ponds, for in these 
places the heat causes much putridity. This is the mode ol 
generation iu eels. 

Chaptek XVI. 
1. The reproductive function is not active in all fish at the 
ntme time or the same manner, nor are they pregnant during 
the same length of time. Before the season of sexual iuter- 
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coune the maleB and females begin to assemble, and at tbs 
period of intercourse and the production of their ova they pair 
together. Some of them do not remain pregnant more tnan 
thirty days, and others not so long ; but al! of tliem remain 
EH) for a number of days, which can be diatributed into seven. 
Those which some persons call marini remain pregnant for 
tlie longest period. The sargiis becomes pregnant in the 
month of December, and remains so for thirty days. The 
kind of cestreus which some persoDs call the chelon and the 
myion are pregnant at the same time aa the sargus. All 
these suffer in their pregnancy, wherefore they are driven to 
the shore at this season ; for m the vehemence of their desire 
they are carried towards the land, and alway* continue in 
motion during this period til! tliey have produced their ova. 
The cestreuB is more remarkable for this than any other fish. 
Ab aoon as they have deposited their ova, they become quiet. 
2. In many fish there is a limit to their reproductive powers, 
when worms make their appearancein theirabdomeo. These 
worms are small Jiviin; creatures, whicb expel the repro- 
ductive substance. The small fry of the rhyas makes its ap- 
pearance in the spring, and that of many others abiiut the 
vernal equinox. Other fish do not produce at this season of 
the year, but in the summer or near the autumnal equinox. 



. The athertua produ< 



i its 



young 



land. The cephalua is the last. This 
Bmall try of the former appearing first, 



first of all, 1 



7 the 



evident from the 
id that of the latter 
last of all. The cestreua aiso procluces among the first. The 
aalpa in most places deposits its ova during the summer, and 
sometimes in the autumn. The aulopias, which they call 
antbias, produces its ova in the summer season. After these 
the chrjsophrys, labrai, mormyrus, and all those which are 
called dromades ; the trigla and cocarinus are the latest of 
all the gregarious fish These oviposit in the autumn. The 
trigla deposits her ova in the mud, which causes her to be 
late, for the mud continues cold for a long while. The cora- 
cimus is next to the trigla, and goes among the sea weed to 
deposit her ova : consequently they frequent rocky places. 
It continues pregnant for a long while. The maenides 
oviposit at the winter solstice. Many other marine fish 
oviposit in the summer, for they are not captured nt thie 
penod. The mxnis is the moRt^ productive of all tisli, and 
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the battwhuB the nioet so amoog the selaohe They ar^ 
however, rare, for they periBh -ery readily ; tliey oviposit ia 
shoals aad near the land. 

4. The aelache, as being viviparous, are lees productive. 
These are particularly p^eBe^^■ed by their large size. The 
belone is late in producing it» young, and many of them are 
burnt hy their ova in the act of parturition ; for these ova 
are not so numerous as they are large. They surround the 
parent as if thev were phalangia ; for she produces them 
attached to herself, and if any one touches tliem they make 
their escape. The atherina deposlta her ova by rubbing her' 
abdomen against the sand. The tliynni hurst with fat. They 
live two years. 1'lie fishermen argue thus : when the thyn- 
iiides fail one year, the thynni fail the year after. Tney 
appear tii be a year older than the pelanius. 

5. The thynni and scombri TOpulate at the end of Ve» 
hruary, and produce their youn<,' at the beginning of June. 
They produce their ova^ as it were, in a purse. The growth 
of tlie thynnides ib rapid ; for when these fish produce tlieir 
young in the Pontus^ they produce from the ovum creatures 
which some persons call scordyla?, and the ByznntineB call 
auiidfB, because they grow in a lew days. They go out in 
the auturnn with the thynnus, nnd return in the apring as 
pelamides. Nearly all other fish grow rapidly, but those in 
the Pontue more rajiidly than in other places ; for the amiffi 
there increase visibly every day. It is necessary to re- 
membur that the ssme fish have not in the same place the 
identical time of coition and gestation, nor the same period 
of reproduction and completion of their ott'spring. For those 
which are called coracini produce their ova at the time of 
wheat harvest, though, cienerally speaking, the order of their 
reproduction is that which I have mentioned. 

'6. The conger also becomes pregnant, though this circum* 
stance is nut equally distinct everywhere on account of its 
fat ; for the organ of reproduction is long, like that of se^ 
peuta. It becomes distinct, however, when laid upon the 
tire; for the fat smokes and consumes away, and the ova, 
when pressed, jujnp out with a cracking noise. If anv 
person will feel and rub them with the &iger, the fat will 
appear smooth and the ova rough to the touch. Some cim- 
Iteri have fat but no ova; and otters, on the contrary, have 
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no fat but such ova aa I haye described. We have now 

ti^ated of nearly all tlie oviparous animals, whether fumiBhed 
with fina, or winga, or feet, and of their eeiual intercourse, 
geatatioD, developmeut, and such like aubjectfi. 

Chaptkb XVII. 

1 . We must now treat of the nature of viviparous animals with 
feet and of man at this period. We have already treated in 
general and in particular of their mode of coition. It ia 
common to all animals to be elevated with the desire and 
pleasure of sexual intercouree. The females become savage 
when their young are produced, the males at the season of 
coition ; for horses bite each other and drive about and pur- 
sue their riders. The wild boars are very savage at this sea- 
son,' although coition renders them weak, 

2. And they fight wonderfuUy among themselves, and 
make themselves as it were breastptates, and render their 
skin callous beforehand by rubbing themselves against trees 
and frequently wallowing in the mud and drying themselves. 
They fight together and drive each other out of the herd so 
fiercely, that not rarely both of them perish in the fight. 
The same is the nature of bulls, rams, and goats ; for although 
at other seasons they pasture together, at the period of co- 
pulation they quarrel and fight together. The male camel 
also is violent at this time, whether it in a man or a camel that 
approaches him, and he will at all times fight with a horse. 

3. The nature of wild animals is the same. For bears', 
wolves, and lions are savage if they are approached at this 
fleason ; but they do not quarrel much among themselves, 
for none of them are gregarious. The she bears are savage, 
in defence of their cubs, and bitches for their pi^pies. Ele- 
phants also become wild at this period. Wherefore they say 
that in India those who have the care of them do not permit 
them to have sexual intercourae with the females ; for they 
become mad at such season imd overturn the houses, which 
are badly built, and do maiiv other violent acts. They say 
also that abundance of food will render them more gentle. 
They also bring others among them which are directed to 
beat them, and so they puniwh them and reduce them t-j a 
utate of discipline. 

i. Those creatures which iiave freijueut sexual intercourse, 



like domeBtic animate, as the hog and dog, appear to be 1< 
influenced by these circumBtaiiees on account of the fre- 
quency of their coition. Of all feinaleB the mare ie the moat 
violent in her sexual dcHires, and then the cow. Marea are 
subject to the affeftion ciilled hippomania, and tbie name is 
transferred from this mngli^ aniimil to intemperate and lasci- 
vious persona. Tliej' ure said tu be afli»cted by the vrind at 
such seasons: wherefure in Crete they never separate the 
stalliouB from the mares, When the mares are thus afl'ect«d, 
they separate themselves from the other horseB, In swine 
the same affection is called xavgH^iiv, to desire the boar. 
They never run to the east or the west, but either north or 

5. When they biiSlt from this affi-ctiou, they will allow 
no one to approach them, till they either are bo fatigued that 
they can go no I'urther, or come to the sea: they then eject 
some substance, whiuh has received the name of hippomanes, 
like that on a uew-born colt, It resemblea the capria of 
the sow. Poiauiiera diligently seek for this substance. At 
the season of bcxiisI intercourBe they lean upon each other 
more than at other times, and move their tails, and utter a 
difterent sound from that which is common to them. A 
fluid like semen oIbo flows from their genital organs, but it 
is much more thin than that of the male ; and some per- 
sons call this fluid hippomaiies, though it is not that 
which is produi'cd upon colts. It is difficult to collect 
this fluid, for it does not appear in large quantities. 
When they are desirous of sexual intercourse, they often 
make water, and sport together: this is the nature ol' 
horses. 

(i. Cows desire the bull. They are bo taken up by their 
passion, that the cowherds cannot manage them. Mnres 
and cows shew the vehemence of their desire by the swelling 
of their genital parts. Cows also, like mares, make water 
very frequently. The cows also mount upon the bull, and 
follow, and stand beside him. The younger animals, both 
among horses and oxen, are the first to desire sexual inter- 
course ; and in fine weather, when their health is good, the 
vehemence of their desire is still stronger. If the manes 
y\' the mares are cut, their desires become weaker, and tliey 
iTe rendered mure gentle. 
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7. The BtAllions recognise the mares of their owu herds 
by the ecent ; and if any strangers become mixed with them 
a few days before the period of coition, they bite them til] 
tbey go away, and eaeli stallion, feeds apart with hie own 
mareH. Thirty marea, or rather leaa, are given to ea«h ; and 
if any male approachee, he turns and goes round tlie mares 
in B. circle, and then prepares to fight. If any one of the 
females attempts to move, he bites and prevents her. 

8. At the season of sesual intercourse the bull paatureB 
vrith the cows, and fights with other bulla ; at other times 
the Hexes keep themselves separate : this is called drj.uayiXi/l 
(despising the herd) ; those m Epirus are often not seen for 
three months ; and generally all, or nearly all, wild animals, 
do not herd with their femalee before the season of sexual 
interconrse ; but as soon as tbey come to puberty the males 
separate themselres, and cease to feed with the females. 
Sows, when they are urged by aeiual desire, or, as it is 
called, desire the boar (xnn-fat), will even attack men. 
In bitches this aSection is called mu^at, to desire the 
dog. 

9. When females are urged with desire, their genital orgaas 
are swollen with heat, and a fluid secretion takes phice. 
Mares scatter about a white fluid at this season. In no 
creatures are the catamenia so abundant as in women. In 
sheep and goats at the season of coition, there are certain 
signs before copulation : there are also ais;ns .' fter copu- 
lation, but these again cease till the period of parturition, 
when they again occur. By this means shepherds under- 
etaad that they are about to produce their young. After 
parturition there is a great purification, which at first is not 
very full of blood, but becomes so afterwurda. 

10. In the cow, the ass, and mare, this purification is 
abundant, on account of their great sixe ; but still it is 
small, considering how large they are. When the cow ia 
urged by desire, she undergoes a brief purification, about 
hali-a-cup fiill, or a little more. The time of this purification 
is peculiarly the period for sexual intercouse. Of all quad- 
rupeds the mare suffers tjic least, and is the most cleanly in 
parturition : neither is her loss of blood great considering 
the size of the animal. In cows and mares, the failure of 
the catamenia in the second, fourth, and sixth month is eon- 

u 2 



THH HISTORY Of < 

videred as a aign of pregnancy ; but it is not easy for anyone 
to understand tlue, wbo doett not follow and accuatom Dim- 
Helf to tbeiE: and some persons are of opinion that they have 
no catamenia. The female oreua baa no catamenia, but her 
urine ie tliicker than that uf the male. 

11. Ou the whole, the liquid excrementa are thicker in 
other nuimals than in man ; and those of female sheep and 
goats thicker than in the males of the same animal. That 
of the she ass is thinner, of the cow is harsher, than of their 
rtispeetive males. After parturition the urine of ail creatures 
hecomes thicker, and especially in those which have uo puri- 
ticatioQ. When females begin to feel sexual desires, theii- 
milk is like pua ; it afterwards becomes useful after parturi- 
tion. Sbeep Qod goats become fat wlien they are pregnant, 
aud consume more food ; and so do cows, and all other quad- 
rupeds. 

Chai'tee XV] II. 
1. Obneballi epeaking, the seiual desires of animals are 
more violent in spring. They do not all, liowever, copulate 
at the same seasons, but at the time of year which will cause 
them to produce their young at the proper season. The 
|)eriod of gestation in domestic swine ia tour months. They 
never produce more than tw enty pigs ; and if they have 
many, they cannot bring them all up. "When aged, they 
produce in the same manner, but they copulate more 
slowly. They become pregnant with one act of coition ; 
but they submit themselves to the boar very frequently, on 
account of their rejection of the eapria after they are preg- 
nant. This tukea place in all, but some will also eject the 

2. If any of the pigs are injured or deteriorated during 
pi'egnancy, it is called metachsron. This may take place in 
any part of the uterus. In parturition the sow gives the 
lirst teat to the tirst pig. It is not necessary that she should 
go to the boor as soon as the sexual appetite is felt, or before 
her ears begin to bang down ; for otherwise she desires to 
go again. If she g;oeB to the boar when she is desirous of it, 
the impregnation is complete in a single act of intercourse. 
Barley is a proper food lor tiie boar at tlie period of coition. 
It should be cooked for the fetmile after parturition. Some 
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BuwH produce exrelleut pigs from the first; others Au txui 
produce good offspriug and pigs tUl they are grown ap. 
flome persons say that if one of the eyefl of a sow is put out, 
she generally speaking dies very soon. Moet of tnemli^e 
tifteea. Some die in less than twenty years. 

Chapteb six. 
1. Shxep become pregnant after three or four acts of sexual 
intercourse. If rain falls after the act of intercourse, it 
must be repeated. Tlie nature of goats is the same. They 
generally produce two, and sometimes three. Cases hate 
occurred of their producing four. The period of gestation 
in the sheep and goat is five months ; and in some places, 
where the weather is warm and fine, and food is abundant, 
they have young twice a-year. Tlie goat will live eight 
years. The sheep lives ten years, or generally rather less ; 
but the leaders of the flock live fifteen years ; for in every 
flock they select one of the males as a leader, who, when 
called by the shepherd, places himself at the head of the 
flock, lliey are accustomed to this duty even when young. 
In Ethiopia the sheep live twelve or thirteen years, and the 
goats ten or eleven. 

2. Both the slieep and goat enjoy sexual intercourse as 
long as they live. Sheep and goats produce twins, if either 
the pasture is good, or the nun or he-goat, or the ewe 
belongs to a race producing twins. They produce females 
or maies both from the nature of the water (for there aru 
eome waters that cause them to produce males and others 
females) and from their manner of sexual intercourse j and 
if the wind is northward during copulation they produce 
males ; and if it is soutliward, females ; and one which na- 
turally produces females will change its nature and produce 
males ; so that it is neeeaaary to see that they stand to the 
north during the act of sesual intercourse. If any are ac- 
customed to copulate early, and the ram is introduced to 
them late, they will not endure it. 

3. The lambs are white or black according as the veins 
beneath the tongue of the rum are white or black ; for the 
iambs are white if the veins are white, and black if they are 
black. K they tax both black and white, the lambs also are 
of two colours ; and if red, then the lambs are red. They 
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are icore ready for sexual intetvourae if they Griiik salt 
water ; so that tiiey should be supplied with salted water 
both before and after parturition, aod sgam in the Bpriug. 
The herdBmen do not constitute any leader among the flock* 
of goata, because it ia not their nature to be Btationory, but 
they are active and ready to move from place to place. li 
the older aheeu prepare tor seiual intercourse at tlie proper 
time, the aheptierds consider it a Bign of a good year fur tba 
sheep ; if the younger ones are ready first, it wil be a bad 
sheep year. 

Chapteb XX. 
1, Thbbe are many kinds of dogs. The Lacedemonian dogs, 
both male and female, begin to hai'e sexual intercourse at 
eight months old. Some also lift their leg to make water 
about tbis period. The bitch becomes pregnant with a single 
act of coition ; this is particularly evident in those-which per- 
fbnn the act in secret, for they become pregnant when once 
united. The period of gestation in the Lacedemonian bitch 
is the Bixth part of a year, that is sixty dayB, orit may beone, 
two, or three days more or leas. The puppies when they 
are born are blind for twelve days. The bitiih is ready tor 
sexual intercourse six months aner she has produced her 
young, and not sooner. In some the period of gestation 
IS the fifti part of a year, this ia seventy-two days. The 
puppies of such bitches are blind for fourteen days. Others 
sre pregnant the fourth part of a year, that ia three whole 
months ; their puppies are blind Beventeen days. The fe- 
male appears to deHire the male for the same length of time. 
2. The cataiuenia in bitches Inst for seven days, and at 
the same time the genital organs are swollen with heat ; 
during this period they will not endure coition, but during 
the seven days which follow, for they all a^iear usually tu 
cesire the male for fourteen days. Tliis action continues 
in Bome for sixteen days. The purification from parturition 
takes place at the birth of the young ones ; it is thick 
and iililegmatic, and the quantity produced in partu- 
rition is small in proportion to the size of the body.' 
Bitches generally have milk five days before parturition ; in 
' (Or {lerhap)) Bftw puturitioii the disc-hBrge bMoroei IhiniMr it 
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Home cases it appears Bevec, and io othere fuur days befure- 
hand ; tbe milk is good as soon as tlie young are bom. The 
Lacedemonian bitcn gives milk in thirty days after seiiial 
tntercouree j at first it is thick, but becomes thinner after, 
wards. Tbe milk of the bitch is thicker than that of Other 
animals, except the sow and the Imre. 

8. There is evidence of their liaving reached tbe age of pu- 
ber^, for as in the human subject the mamnue begin to 
enlarge and become cartilaginous ; it is, however, diiEeult to 
detect this without practice, for the enlargement is not very 
great. This takes ^ace in the female, nothing of the kind 
occurs in the male. The males generally begin to lift up their 
leg to m^e water when they are six montna old. Some do 
not do BO till they are eight months old, and others before 
they are sii months old, for, to speak plainly, they do this as 
Boon as they reach puberty ; oil the females sit down to make 
water; some, however, even of these lilt up their leg for 
this purpose. The female never produces more than twelve 
puppies, generally five or six, and sometimes only one ; 
those of Lacediemon ^nerally have eight ; both sexes con- 
tinue to enjoy sexual mtercourse as long as they live. 

4. It is a peculiarity of the Lacedemonian dog, that it is 
more ready for sexual mtercourse aller hard work than when 
idle; tbe male of this kind lives ten years, the female for twelve, 
most other dogs live fourteen or fifttten years, some even 
twenty, for which reason some persona think that Homer is 
right when he makes the dog of Ulysses to have died at 
the age of twenty. On account of the hard work which the 
Lacedemonian dogs have to enduT« the female lives longer 
than the male ; in other races this is not so plainly observed, 
but the male is usually longer lived than the female. The 
dog does not shed onv teeth except those called the canine 
teeth, these are shed by both sexes at four nmnths old. 
Because they shed these only, a question is raised, for some 
pcfBODS altogether deny that they shed only two teeth, for 
it is difficult to meet with these, and others, when they see 
that they shed these, think that they must shed all their 
teeth. People judge of the age of a dog by its teeth, for in 
voung dogs they are white and sharp, in old ones tiMj to* 
"black and blunted. 
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1. The eow is impregnated with a Bingle net of coition, 
and tlie bull mountB upon her with such violence that she 
bends beneath hia weight. If he fails to impregnate her 
nfler twenty days, she is again admitted to the bull. Old 
bulls will not mount the aame cow eeveral times in the 
same day unless thei% is some intermission, but young bulla, 
incited by the strength oF their desires, will force the same 
cow Beveral times, and will mount upon many iu succesaion. 
The bull is one of the least lascivious of animals. The 
conqueror copulates with the female, but if he become im- 
'potent from frequent sexual intercourse, the inferior will 
attack him, and often prevail. 

2. Both the male and the female commence sexual inter- 
course, so as to produce young, at a year old, though not 
generally till they are a year and eight months old, or two 
years old according to general agreement. The female is 
pregnant nine months, and produces her young in the tenth 
month ; some persons affirm that parturition takes place at 
len months to a day ; if any of them calve before the above 
mentioned time, the calf is abortive and does not live, and 
even if bom a little before the proper time it cannot live, 
for the hoofs are imperfect. The female generally produces 
one at a time, Bometimes two. She continues to bear and 
to have sexual intercourse as long as she lives. 

3. The female usually liTea lifteen years, and so does 
the male if he is not castrated ; some live for more than 
twenty years if they have an active body. They usually 
place castrated oxen as leaders of the herd, as they do in 
sheep, and these live longer than the others, for they do 
no work, and feed in a superior pasture. They attain per- 
fection at five years old, wherefore some say that Homer 
was right when he spoke of tlie male flourishing at five 
years old, and the cow at nine years old, for both expres- 
sions have the same meaning. 

4. Oxen change their teeth at two years old, not all of them, 
however, but only like the horse ; they do not cast their hoofa 
when they are lame, but only swell very much about the 
feet. The milk is good immediately after calving, but the 
uow haa no milk beforehand. The milk which is first formed 



>. TI.] THE BISTORT OF ATIIHAI.8. 

beeomea hard like a stone wben it ia coagulated ; this 
place if it is not mixed with water. They do not prodi 
young before they are a year old, eicept in some remarkable 
cases, for some have been known to copulate at four montha 
old. Moat of them desire sexual intercourse in the montha 
of April and May. Some, however, are not impregnated 
before the autumn. When many become pregnant and 
admit the male, it is a aign of cold and rainy weather. The 
usual discharges occur in cows as they do in mares, but the 
quantity is less. 

Chaftek XXII. 
I. Both the horse and mare begin to use sexual intercourse 
at two yeara old. Such early cases, however, are rare, and 
their offspring small and weak ; and generally they com- 
mence at three years old, and they continue to produce 
better colts till they are twenty yeara old. The period of 
gestation is eleven months ; parturition takes place in the 
twelfth. The male does not impregnate the female in any 
particular number of days ; but at times in one, two, or 
three, sometimes in more. Tlie ass mounts and impregnatea 
more quickly then the horse ; and the act of intercourse ia 
not laborious in horsea as it ia in oxen. Next to the humac 
subject, the horse iu both seses is the most lascivious of &L 
animals. The sexual intei-course of the younger horsea takes 
place before the usual age according to the goodness and 
abundance of their food. The horse generally produces but 
one colt, or sometimes two at the outside. The hemionus has 
ftlao been known to produce two, but this is considered extra- 
ordinary. The horse begiua sexual intercourse at thirty 
months old, ao that it can produce proper colts when it has 
done changing its teeth. Some have been known, they say, 
to impregnate mares while changing their teeth, unless they 
were naturally barren. 

2. The horse baa forty teeth. It aheda its four first teett 
at thirty months old, two above and two below. A year 
atlerwarda, it aheda four more in the aame manner, two 
above and two below. And again, at the end of the next 
year, it aheds four more in the same manner. When it ia 
lour years and a half old, it sheda no more ; and individuals 
h»V3 been known to abed them all at lirst, and others that 
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bave shed them hU in the lust year, Theee cireuinetaacea 
ftre r&re, bo thut it usually happens that the horse is most 
fit for sexual iDtercourse at four yeftrs and a half old. The 
elder horses are more full of aemeii, both the males and the 
feualea, than younger ones. Horses will coi>ul8te both with 
their dama and with their oflspriag ; and it ie thought to be 
a sign that the lierd is complete, when they copulate with 
their ofTspriug. The Idoythians ride upon their pregnant 
Aiares when the embryo begina to turn in the uterus, and 
say that it renders parturition more easy. All other qiud- 
ru{iedH lie down in the aet of parturition ; wherefore their 
young are always produced lying oo their aide; but when 
the mare feels that the time for parturition is approaching, 
she stands upright to part with her colt. 

3. Horsea generally live eighteen or twenty years ; some 
live twenty -five or thirty years; but if they are carefully 
treated, their life may be extended to fifty years. Thirty 
years, however, is a very long life for the male, and twenty- 
five for the female. Some have been known to live forty 
f6&n. Males live a ahorter time than females, on account 
of the act of sexual iutercourse ; and those that are brought 
ap separately longer than those which live in herds. Fe- 
nules attain their proper length and height in five years ; 
the males in six. In six more years the tulness of body is 
acquired, which cootinnes till they are twenty years old. 
The females attain perfection more rapidly than the males ; 
but in the uterus the males are the more rapidly developed. 
^ia ia alxo the case in the human auhject. This also takes 
place in those animals which produce several at a birth. 

4. They say that the mule sucks for six months, but the 
mare will not permit it to come afterwards, beeause it 
drags and hurts her. The horse sucks for a longer time. 
The horse and the mule attain perfection after casting 
their teeth ; and when they have east them all, it is not 
easy to know their age. Wherefore they say that, before 
casting its teeth, the horse has its mark, which it has not 
afterwards. After the teeth have been changed, the age 
is usually ascertained by the canine tooth ; for that in 
riding horsea is generally worn down, for the bridle rubs 
agunst it. In horses which have not been ridden, it ia larg« 

'and not worn. In young horses it is small and sharp. 
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5. The male copulates at all eeaHons, &ud ae long 
Uvea ; the female aleo as long aa ebe lives j and nt all se 
■nless they have on a faateniDg or some otiier hiiidniace, 
peculiar tune is appropriated for copulation in either ses, 
tor there is no penod of coition when they cannot also bring 
up their young. In Opua there waa a horee in a herd 
which engendered when he woe forty years old ; but it was 
neceasary to lift up his fore legs for him. Morea begin to 
desire sexual intercotirse in the spring ; and when the mare 
lias foaled, ahe doea not become pregnant agaiu immediately. 
bnt waits for a time> and produce! better foals at the end ot 
four or live years. It ia quite necessary that ahe should 
wait one year, and should pass through a fallow, aa it were. 

6. The horse, then, bears young at intervala, aa 1 have 
observed ; but the ass is not subject to intervals. Some 
mares are quite ban-en, and others, though they conceive, 
yet do not produce their young ; and they give as a reason 
for this, that upon dissection the ftstua was found to contain 
otherreniform Dodies round the kidneys, so that it appeared 
to have four kidneys. Aa aoon as the mare has foaled, abe 
eats the chorion, and bitea teota the head of her fo^ the 
Bubatance called hippomanes, In size this substance is 
somewhat less than a dry fig. Ita form ia flat and round, 
and its colour bUck. If any person is at hand to take it 
before the mare, and she ameDa it, tbe ecent renders her 
wild and mad. For this reason it is sought after and col- 
lected by poisoners. If an aes copulates with a pregnant 
mare, the pre-esisting fcetua is destroyed. Those who keep 
herds of horses do not place a leader over them, as they da 
over oien, for they are not naturally stationary, but active 
and wandering. 

Ch*jter XXIII. 

1. The male and female aaa begin to copulate at thirty 

months old, and shed their flrst teeth at the same period. 
They loae their aeeoud pair of teeth six months afterwards, 
and their third and fourth in the same way. These fourth 
teeth are culled the marking teeth. Sometimes the ass hat 
become pregnant and brought up ita young at a year old. 
The she ass parts with the semen after coition, if she is not 
prevented; and therefore, immediately after coition, tfaey 
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beat her and drive her about. She foaU in the twelfth 
mouth, and generally produces one foal, for thia is their 
nature, though cases of twin births have occurred. If an 
ass mounts upon a mare, he deatroys her fcetus, as I observed 
before. But the horse does not destroy the foetus of the 
ass, if the more baa been impregnated by a he obs. 

2. The pregnant female has milk at the end often months. 
After parturition, she will admit the male oa the seventh 
day, and ia very easily impregnated at that period. She 
will also receive it afterwardB, If she does not produce 
young before losing her marking teeth, she can never be 
impregnated all the rest of her life. She does not tike men 
to De witnesses of her parturition, nor will she produce her 
young in the day time ; but when it ia dark she retires, and 
so produces her young. She continues to procreate during 
her whole life, if she has begun before losmg her marking 
teeth. The ass lives more than thirty years, and the female 
longer than the male. When a horse copulates with an asM, 
or a he ass with a mare, abortion ia more frequent than be- 
tween congeners, a horae with a mare, or two asaes together. 
When the horse and ass are mixed together, the period of 
gestation follows from the male parent. 1 mean to say that 
it takes the same timeaa if the parenta had been congeners; 
but in size, form, and atrength the produce of their union 
generally reaembles the female parent. 

8. If the union takea place frequently, and sufficient time 
ia not allowed to intervene, the temale soon becomes barreti. 
For which reason thoae who attend to this business do not 
permit them to have continual intercourse, but interpose a 
proper interval. The mare will not admit the he ass, nor 
the she ssB the horae, unlesa the he asa has been auckled by 
a mare. They are eareAil, therefore, to admit only those 
asses which they call hippothels, i.e. asaea which have been 
auckled by a mare. These copulate by force in the pastures, 
like horaea. 

Chaftek XXIV. 

1. The oreuB (mule) mounte and copiilatea after shedding 
the first teeth, and when seven years old ia able to engender ; 
and the ginnus is produced wnen he mounts upon a mare. 
After this he no longer continues to copulate. The feoikia 
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I impregnal 
ueen known to ccme to iliutiiruy. ibe ijemioui (temule 
mulea) of Syria, near PhiEoicia, admit tbe male and pro- 
create. The kind, however, tiiough Bunilor, ie not the same, 
Those which are called ginni are produced from a mare, 
when the fcetus has received some injury in the uterus, like 
dwarfa among men and metathcera among awine ; and the 
ginnuB, like the dwarf, baa a large genital organ. 

2. The hemionua baa a long Dfe; for tbey bave been 
known to live for eighty years, aa in Athena, when they 
built the temple, tbia individual, though failing with age, 
helped in drawing, and went beaide tliem, and encou- 
raged the yoke mulea to their work, ao that an edict uaa 
made, commanding the curn-dealera not to drive it away 
from the vessels filled with corn. The female mule (oreus) 
grows old aooner than the male. Some peraona aay tbat she 
IB purified when making water, but the male ag^ more 
rapidly from smelling the urine. 

3. Thia ia the manner of the reproduction of these aui^ 
mala. Those who are employed in bringing up these animals 
recognize the young from the old in this way. If the akin, 
when drawn back from the cheek, aoon recovers ita shape, 
the animal is young ; if the skin continuea wrinkled for a 
long while, the creature ia aged. 

ClIAPTEE XXV. 

1. The camel is pregnant ten months, and always producea 
a single young one, for thia ia its nature. They separate 
the young camel from the herd at a year old. The camel 
will live more than fifly yeara. Tlie season of parturition 
is in the sjiring, and the female continuea to give milk .until 
she conceives again. Their flesh and milk are exceedingly 
aweet. The milk is drunk mised with two or three times 
its ijuantity of water, 

2. Elephants begin to copulate at twenty yeura old. When 
the female is impregnated, her period of geetation, some per- 
sons say, is a year and a half; other people nmke it three 
years. The difficulty of aeeing their copulation cauaea thia 
difference of opinion respecting the period of geatation. The 
female produces her yonog bending upon her haunchea. 
Her pain is evident. The calf, when it la bora, aucks with 
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its mouth, and not with its proboscis. It can walk and b 
as soon aa it ia born. 

3. Wild awine copulate at the b^nuing of winter. They 
produce their young in the spring. For this purpose the 
t'eniale gets away into inaecefisihle and precipitous places, 
where fliere are caves and plenty of shade. The maleB re- 
main with the females for thirty days. The number of pigs 
aud the period of gestation are the »ame ae in the domesti- 
cated herd, and their voices are much alike: the female, 
however, grunta more and the male less. The castration of 
tlie male makes them larger and more iierce, as Komer 
writes. " He brought up a cnstrated wild boar, which waa not 
like a beast fed upon food, but resembled a woody moun- 
tain peak." Castration takes place from a diaease like a 
aweUing in tbe testiclei, which they rub against the trees 
and BO destroy them. 

Chaptbb XXVI. 

I. Thb female deer usually copulates, as I observed beforo, 
from allurement ; for she cannot endure the male on account 
of the hardness of the penis. Some, however, endure copu- 
lation IB sheep do. When sexual desire is felt, they lie 
down beside each other. The male js changeable in his dis- 
position, and does not unite himself to a single female, but 
in a short time leavea one for another. The season for 
sexual intercourse is in August and September, after Arctu- 
rua. The period of gestation is eight months. The female 
becomes pregnant in a few days, and frequently in one day. 

2. Slie generally produces one fawn, though some have 
been known to bear twins. She produces her young by the 
road side, for fear of wild beasts. The growth of the iawns 
is rapid. The female has no purification at otiier times, but 
after parturition her cleansing is sanguineous. The female 
usually conducts ber fawn to some accustomed place, which 
serves them i'or a refuge. It is usually an opening in a 
rock, with but one entrance, where they can defend them- 
selves against those who would attack them. 

3, There are fables about their long lite. Tbey do not, 
however, appear to he worthy of credit ; and the period at 
gestation and growth of the young does not a^ee with the 
habits of long-lived animals. In the mountain called £lll- i 
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a Asia, where Aleibiades died, all [be 
8 divided, bo tLat they can be known il 
they migrate to another place, and even the fcetuB in utero 
haa this diBtinction. The females have four nipplea, like 

4. As soon as the females are impregnated, the males go 
and live apart from them, and, urged by their sexual desires, 
they each go apart and make a hole, in which they emit a 
strong smell like he goats, and their faces become black, by 
being sprinkled like those of goats. This continues till 
after ram, when they turn again to their pasture. The 
nnimal acts in this way on account of its violent sesual de- 
sires and its fatness. In summer time this is so great 
that tbey cannot run, but are taken by those who pursue 
them, even on foot, in the second or third race. 

5. They frequent the water both on account of the heat 
and the difficulty of breathing. At the period of seinal 
intercomte, their flesh is inferior botli in taste and smell, 
like that of he-goats. In winter they are thin and weak, 
and in the spring are most active for the chase. When 
chased, they Bometimes rest awhile, and remain standing till 
their pursuers come up with them, when they start afresh. 
They seem to do this from a pain in their intestines ; for 
their viBcera are so thin and weak that if they are only 
struck gently tbey are ruptured, though the hide remains 
soviud. 

Chaptek XXVII. 

1. Bears perform the act of sexual intercourse in the man- 
ner already described, not mounting upon each other, but 
" ■ " u the ground. The female is pregnant thirty 




4 



lying ( 

days, 1 
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The foetus ia smaller, in proportion to the aine of the 
piirent, tlian that of any other animal ; for it ia less than a 
weasel, and greater than a mouse. It is without hair and 
blind, aud ita legs and almost a^l its parts are without 
ioiots. Its season of sexual intercourse is in March. 
The cubs are boru at the time of concealment. At this 
season both the femnle and the male are very fat. When 
ihey have brought up their young, they show themaelveB 
m the third mouth of the spring. The porcupine aUc 



conceals itself, oad is pregnant for the same i 
davB, and in other reepettB resemblea the bear. 
difficult to capture the she bear when pref^nant. 

Chapter XXVIII. 
1. It has already been observed that the lion both copulatea 
and makes water backwards. They do not copulate and 
produce their young at all seaaons of the year, though they 
produce annually. The young are produced in the spring. 
5ie female generally produces two, never more than sii, 
and sometimes only one. The fable which saya that the 
uterus Is ejected in purturition is a mistake. It has arisen 
from the rarity of the animal, those who invented the fable 
being ignorant of the true state of tlie case. The race of 
lions ia rare, and not to be found in every place, but only in 
the country between the Achelous and the Nessua in the 
whole of Europe. The young of the lion are very small at 
tbeir birth, so that they can hardly walk at two months old. 
The Syrian lions produce five times ; at first five cubs, and 
then one less every time. After this they produce no more, 
but continue barren. The lioness baa no mane, though the 
lion hae. The lion only sbeds its four canine teeth, two 
above aud two below. They are shed when the animal is 
six months old. 

2. The hysna is of the colour of the wolf, but it is more 
hairy, and has a mane along the ridge of its back. It ia a 
mistake to eay that each iadividual has the aeiual organs of 
both seiea. That of the male resembles the same organ in 
the wolf and the dog. That which has been imagined to be 
the female organ is placed beneath the tail, and it resemblea 
that of the female, but ia imperforate, and the anua is be- 
neath it. The female hyena lias an organ similar to that 
which bearg its name in the male. It is placed beneath the 
tail, and is imperforate. Beneath thia is tlie anus, and below 
this again the true genital organ. The female liyena haa an 
uterus like that of other animals of the clasa, but the female 
is rarelv captured. A certain hunter said that he caught 
eleven hyjenas of which only one was a female. 

3. Harts copulate backwards, as I formerly observed, for 
it IB a retromingent animal. They (;opulate and produce 
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their young at all seasons. They become pre^ant a aeosnd 
time while they are pregnant, and produce their young every 
month. They do not produce their young continually, but 
sa many days as may oe intervene. The female has milk 
before the young are produced. As soon aa her young bjb 
bom, ehe copulates again and couccives while giving milk. 
The milk is a,a thick as that of the bow. The young aj« 
bom blind, like those of many animals witb divided feet. 

Chapter XXIX. 
1. The fox copulates, mounting on the back of the female. 
The young are born blind, like those of the bear, and are 
even more inarticulate. When the season of parturition 
approaches, the female goea apart, so that it is rare to take 
a pregnant fox. When the young are bom, the dam licks 
them, in order to warm and mature them. She never pro- 
duces more than four. 

2, The periods of gestation and parturition, both in point of 
time and the number of the young, are the same iu the woif as 
in the dog, and the young are blind, like those of the dog. 
They copulate at one season of the year, and the young are 
produced in the beginning of summer. A fabulous story 
la t«1d of their parturition; for they say that all the she 
wolves produce tneir young in twelve days in the year; and 
the reason which is given for this fable is this, that during this 
number of days Latona was brought from the Hyperborean 
regions to Delos, in the form of a wolf, for fear of Juno. 
whether this la or is not the period of parturition has never 
yet been ascertained. At present it only rests upon tra- 
dition. It does not appear to be true, nor that other tale 
which says that wolves only produce once in their life. 

3, Cats and ichneumons produce their young in the same 
manner as dogs, and live upon the same things. They live 
about six years. The young of the panther are born blind. 
They are never more than four in number. The jackal 
is impregnated like a bitch, and the young are bom blind. 
They produce two, or three, or four. Its length towards 
the tail is great. Its height is small. It runs very swiftly, 
although its legs are short ; but on account of the softness 
of it« tissues it can leap a great distance. 

4, Id Syria there are animals called hemioni which are 
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different from those derived from a tniiture of the horse and 
aas, though they resemble theui in appearance. Ah the wild 
Bas IB named from he reaemhlance to the domeetic kind, the 
wild &BBe» and the heniioni differ from the domestic race in 
speed. Theee hemioui are derived from their own congenera, 
of which thia ie a proof. For eome came to Phrygia in the 
time of Phamaces, the father of Phamabaziu, and remain 
there still. There are now onl^ three, though they aa; that 
»t iiret there were nine. 

Chamee XXX. 
1. The reproduction of mice is more wonderful than that 
of any other animal, both in number and rapidity. For a 
pregnant female waa left in a vessel of com ; and after a 
short time the vessel was opened, and a hundred and tK'cnty 
mice were counted. There is a doubt respecting the re- 
producfJon and destruction of the mice which live on the 
ground ; for such an inespressible number of field mice have 
Bometimes made their appearance that very Httle food re- 
mained. Their power oi destruction also is so great that 
Bome small fanners, having on one day observed that their 
com was ready for harvest, when they went the following 
day to cut their com, found it all eaten. 

2. The manner of their disappearance also is unac- 
countable ; for in a few days they all vanish, although be- 
forehand they could not be eiterminated by smoking and 
<ligging them out, nor by hunting them and turning swine 
Mnong them to root up their runs. Foxes also hunt them 
out, and wild weasels' are very ready to destroy them ; but 
they cannot prevail over their numbers and the rapidity of 
tlieir increase, nor indeed can anything prevail over them 
but rain, and when this comes they disappear very soon. 

3. In a certain part of Persia the female fcetua of the mice 
are found to be pregnant in the uterus of their parent. 
Some people say and affirm that if they lick salt they become 
pregnant without copulation. The Egyptian mice have hair 
nearly resembling that of the hedgehog. There are other 
kinds which go upon two feet, for their fore feet are small 
And their hind feet large,' They are very numerouB. Ther« 
are alao many other kinds of mice. 

' Ferbapi ferret, UiuMla taro, or weasel. 
' SwboB, Dipiu gotbillua, or D. jociilai 
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Chapieb I. .| 

I. The circumBtanceB attending on the growth of man, froim 
hia conception io the womb even to old age, derived from hfa 
peculiar nature, are after this manner. We have already 
treated of the djBtinctions of the male and female and theit- 
parts. The male begins to have aemen at about the age of 
fourteen complete. At the aame time hair begins to appear on 
the pubea. As Alcmaon of Crotona aays that flowers blossom 
before they hear seed, about the same period the voice begins 
to become more harsh and irregular. It ia neither quite 
harsh, nor deep, Dor all alike, but it resembles a discordant 
and harsh instrument. This is called T^ayl^nv, to have a 
Toice like a goat. 

2. This is more conapicuoua in those who attempt the 
gratification of sexual deairea ; for those who are vehomeut 
m these desires rapidly pass into a man's voice. In thoae 
that refrain themselvca the contrary occurs. In thoae who, 
like some aingers, endeavour to avoid this change, the voice 
vrill continue for a long while, and never undergo any great 
change. The breasts also and pudendum not only increase 
in size, but their general appearance is changed. At this 
period of life, if a person is urged to the emission of semeii, 
the discharge is accompanied, with pain as well aa pleaaure. 

3. About the same period also the breasts of females en- 
large, and the catamenia make their appearance. They re- 
semble the blood of a newly killed animal. In young girla 
only do they appear white, eapecially if they make uae of 
fluid food. This complaint stops the growth and weakens 
the body of girls. Tlie catamenia usually appear when the 
mamuie are about two fingera high. The voice of girls alad 
becomea deeper at this period, for on the whole the voice of 
women is more acute thaji that of men, and the voice of 
giria than that of old women, aa the voice of boys is more 
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acute tliRn the voice of men. The voice of female cbildren 
&Iao is more acute than that of malea, and the windpipe if 
more acute in girle than boye. 

4. They also want especial care at this period, for their 
sexual desires are very strosg at the commencement, so 
that if they now take care to ayoid every eicitement, except 
such S8 the change of their body requires, without using 
venery, they generally remain temperate in after-yeoTB. For 
girls who indulge in venery when voung, generally grow up 
inteniperate ; and bo do males if they are unguarded either 
oiie way or both ways j for at thia age the duets open, and 
afford an easy passage for the fluid through the body, and 
at the same time the memory of past pleasures causes a 
desire for present gratification. 

5. Some men never have hair on the pubes from their 
birth, nor seed, on account of the destruction of the parta 
ftiipropriated to the semen. There are some women also 
WHO never have hair on the pubes. The male and female 
also change their hnhits of aieknesa and of health, and 
the proportions of their body, whether slight or stout, 
or ttt a good habit. Some thin boys after they attain 
puborty W'ome stout and healthy, in others the contrary 
takes place. This is the case also with females ; for whe- 
ther boys or giria have their bodiea loaded with eicre- 
nit'iitilious matter, this is separated in the one by puber^, 
ill Hie iilinT by the catamenm. Tiiey become more bealtby 
mid ihriviiig when that which haci prevent«d health and 
gniwlli in removed, 

(1, ThoMC which are of the contrary habit of body become 
miH-e thin and delicate; for their naturally healthy condi- 
tion is separated lu the puberty of one sex, and the cata- 
nionia of the other. There is also cousiderable variety in 
the bosoms of young girls, for in some they are very large, 
in others small. This generally takes place in those girls 
•t'hich have much superfluous humour, for when the cata- 
menia are about to appeor, but before they arrive, the more 
fluid the patient is. the more necessary it is that the breasts 
should increuBC until the catamenia make their appearance, 
and the brciistB, which then begin to increase, remain so after- 
wards. In youths and aged men the breasts are more con- 
jpicuous, and more like those of females ; and in those wha 
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are of & soft b&btt of body, and are smooth and not 
veioH, and in dark persona also more than fair onea. 

7. Until twenty-one years of age the eemen ia unpro- 
ductive, afterwarde it becomes fertile, though boys and girla 
produce small and imperfect children : this ia olao tlie cage 
with other animals. Toung girU conceive more readily, 
hut aft«r conception suffer more in parturition, and their 
bodies frequently become imperfect. Men of violent pa»- 
siouB, and women that have borne many children, grow old 
more rapidly than others ; nor does there appear to be auy 
increaae after they have borne three children. Women oF 
violent sexual desires become more terapentte after they 
have borne several children. 

8. Women who have attained thrice seven years are weU 
adapted for child-bearing, and men also are capable of be> 
coming parents. Thin seminal fluid is barren. That which 
ia lumpy begets males ; what is thin and not clottfid, females, 
rhe beard also appears on the chin of men at t)ie s^ime 
period. 

Cbapteb II. 
1. The catamenia appear when the moon is on the wane, from 
which some persona would argue that the moon ia a female, 
for the purification of women and the waning of the moon 
occur together, and repletion occurs again in both aft«r the 
purification and wanug. In few women the catamenia 
occur eveiT month, but in moat at every third month. 
Those in whom they continue for only two or three daya 
escape with ease: it is more difGcult for tliose in whom 
it continues for a longer time, for they suffer diuring the 
whole period. In some the purification takes place all at 
once, in others by degrees ; in all, however, the pain is con- 
aiderabie as long as they are present. In many wo- 
men, when the catamenia are nearly ready to appear, thfl 
womb auffera so much from strangulation and disturbance, 
until they are discharged, 

2. Conception naturally takes piace immediately after 
this discharge in women, and those who do not then con< 
ceive, are usually barren. Some women, however, wlio 
have never menstruated, conceive. Such persons coutain 
m themselves as much of the fluid as is usually left behiiid 
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titer tbu purification, but not bu mncb ai to make its ap- 
peorsDce exterually. Some women in whom the uterua boa 
closed immediately after the purification, conceive eren while 
menstruating, but do not conceiTe afterwards. The cata- 
menia sometimes occur even in pregnant women. Such 
women usually bear imperfect children, and their oSspring 
either do not grow up, or are weaklj. 

3. It frequently happens that from the want of seiuai 
intercourse, or from youth and the period of Kfe, or from 
long abstinence, the uterua descends, and the catamenia 
occur several times in the month, until they conceive; after 
which the parts return to their proper place: and sometime* 
even in women with a good habit of body, if the humoura 
are abundant, an effusion of the aemeQ takes place if it is 
too moist. 

4. It has already been observed that this pnrificBtioii is 
more abundant in women than in any other creature. In 
animals that are not viviparous no symptoms of anything of 
the kind occur, for this superfluous matter ia retnmed into 
their own body, for in many the females are superior to the 
males in size, and in many it is turned to the formation of 
plates, or scales, or abundance of feathers. In viviparous ani- 
mals with feet, it is turned to the formation of hair and bulk 
of body (for man ia the only animal that ia smooth), or of 
iirine ; for in almost all animals this secretion is thick and 
abundant. lu women, on the contrary, all the superfluous 
matter of the body is directed to this purification. 

5. The case of the male is the same, for in proportion to 
bis size, man emits more semen than other animals ; (where- 
fore, also, man is the smoothest of all animals,) and among 
men those which abound in humours, and are not very fuLl 
fleshed, and fair men more than dark ones. So also among 
women. For in those that are full fleshed, the greater part 
of the secretion goes to the supply of the body, and in the 
act of aeiual intercourse, fair women have naturally more 
seminal fluid than dark ones. Liquid and acid foods alao 
increase this kind of intercourse. 

Chaptbb III. 
I. It ia a sign that women have conceived when the puden- 
dum reinaina diy after coition. If the labia are smo^m thej 
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will not conceive, for it alipa out ; nor will they if the labia 
are thick : but if there is a aeneatioa of rouganeBa and re- 
Bistance when touched with the finger, and the labia are 
thin, they are then adapted foe conception. In order thai 
they may be able to conceive, such women must prepare the 
uterus, and the contrary that they may not conceive; for 
if the labia are smooth they do not conceive ; so that sonie 
women, in order that the aemen may fall outajde the titerua, 
Mioint themaelves with oil of cedar, or with ( 
mixed with frankincenBe. 

2. If it remain seven days, it ia evident that conception 
has taken place, for in this period what are called the out- 
pouringa take place. The purification takes place in many 
women after conception. Thirty days afterwards in the 
case of conceiving a female child, and forty in the case of 
a male. After parturition, also, the purification lasts a aimi- 
lar number of days, though it ia not exactly the same in all. 

3. In tlie same number of daya after conception the dis- 
charge no longer takes its usual courae, but ia turned towards 
the mamnuB, in which the milk begins to make its appearance. 
At first the milk appears very email, and like a web in the 
mammte. Aiter conception, the first senaation generally 
takes place in the iliac region, which immediately appears 
more lull in some peraona. This is more conspicuous in 
Blight persons. If the child is a male, a movement is usually 
felt on the right aide of the groin, in about forty days ; if a 
female, the movement occurs on the left side, in about 
ninety daya. We must not suppose, however, that a 
rate judgment can be formed in this way, for it olten happens 
that the movement is felt on the right side when a female 
child, and on the left when a male child is conceived. All 
these, and such like things, vary in a greater or leaa degree. 

4. About thia period, ^ho, the fcetus becomea divided ; it 
previously existed as an undivided mass of fiesh. If it pe- 
rishes within seven daya, it is called an effluxion ; if in 
forty days, an abortion. The fcetua often periabes within 
thia period. If the male foatus is excluded within forty 
days, and is put out into any other fluid, it becomea dis- 
solved, and disappears. If placed in cold water, it becomes, 
H it were, surrounded with a membrane. When thia ia 
taken off, the (wtua appears about as large as a largo 
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ant. Ita parta are Tiaible, both those of geoeratioD, and all 
the rest ; aod the eyes are very large, as ia other animala. 
If the female fcetuB perishes withia the three mouths, it 
generally appears witliout divisioaa. If it Burvives to the 
fourth mMith, the parts appear formed. 

6. The nhole completion of the parts ia more alow in the 
&male than in the male, and parturition is more frequently 
delayed to the tenth month. After birth, females attain to 
youth, and puberty, and old age, more rapidly than males, 
aad those that have borne many children more rabidly than 
others, as it was observed before. 

Chapteb IV. 
1. WazN conception has taken place, the uterus usually 
closes immediately for xeveu mouths. In the eighth nionth it 
opens, and t^le fcetus, if properly developed, begins to descend 
iu the eighth mouth. If the t'tstus is not properly deve- 
loped, but checited in the eighth nionth in parturition, 
women who bear in the eiglitli month do not exclude it, nor 
does the foetus advance downwards in the eighth month, 
and the uterus does not open itself. It is a sign that it ia 
not properly developed, when it is bom before tlie circum- 
stances I have described take place. 

2. After conception, women suffer throughout their wJiole 
body, and their sight becomes dim, and they are afflicted 
with headache. Iji some, these symptoms occur very soon, 
as early as the teuth day ; in others they are delayed, in 
proportion as they have an abundance or deficiency of auper- 
nuouB matter in tlieir bodies. Nausea and vomiting often 
seize upon them, and on those eHpecially in whom the puri- 
fications become stagnant, and, do not yet fly to the mamrne. 
Some women aufler at the comnienceraeat of pregnancy, and 
others in the more advanced stages, when the fcetus be- 
gins to grow. Eetention of urine also frequently attacks 
them at last. 

8. Those that are pregnant with a male foetus, usually 
pass through the time more easily, and retain a better 
colour throughout. If a female is conceived, the contrary ia 
the caae; for they are generally more discoloured, ami 
■ulfcr more during the period of gestation. In many cawa 
the lege swell, and a iwoUen condition of the fle^ is auo o 



moo. In some women, however, the condition ia contrdiy.- 
Fregnant women are apt to have a11 sorts of fnni.-ieB, which 
change verr rapidly. Some persons call this longing. 
These fancies are strongest when a female ia conceived, and 
there is but little pleasure iii their gratiiiciition. In a few 
women the condition of the body is better during preg- 
nancy ; they sutfer most when the hair of the f(etus begins 
to grow. Pregnant women lose the hair which grows on 
the parts that are hairy at birth, while it becomes more 
thick upon the parts on which it appeaiB subsequent to 
birth. 

4. A male foetus usually moves more freely in the womb 
than a female, and the parturition is not so long. If a fe- 
male, the parturition is slower. Ilie pain in the birth of 
female children is continuous, and dnil; in the birth of 
males it is sharp, and far more severe. Those who, before 
parturition, have seiual interconrae, suffer less in the pro- 
cess. Sometimes women seem to suffer, not from any pain 
of their own, but from the turning of the head of the child j 
and this appears to be the commencement of the paini 
Other animals have a single exact period for parturition, 
for one time is appointed for them all. The hnnian subject 
alone varies in thJS particular, for the period of gestation ia 
seven, eight, or nine months, or ten at the outside, though 
some have even advanced as far as the eleventh month. 

6. If any are bom before the seventh month, they nevei 
live. Those of seven months are the first that are developed*, 
bnt these are usually weakly, wherefore, also, they wrap 
them in wool. Manv of these infants have the passages, 
as the ears and nostrils, imperforate. As they grow, bow- 
ever, they assume a proper form, and many of them survive. 
In Egypt, and some other places, where the women suffer 
little pain in parturition, and where they bear many chiU 
drea with ease, those even at the end of eight months are 
capable of living, even although they should be monstrous) 
hut in such places children bom in the eighth month may 
survive and be brought up. In Greece, however, few of 
them survive, and most of them perish ; and people suspect 
that if any of them survive, the exact period of conception 
must have been mistaken by tlie mother. 

6. "Women suffer moat in the fourth amj eighth roon " 
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tnd if the ftetus diea in the fourth or eighth month, they 
usually die also ; bo that not out; children Dom in the eighth 
month often perish, but their mothers also perish with them. 
In the eame way, the period of conception probably iamietaken 
by thoie who nave been pregnant more than eleven months ; 
for in these caaes the beginning of the conception escapes 
the notice of females, for frequently after the uterus has 
been distended with flatulence, women have copulated and 
conceived, and supposed that the former condition in which 
they obserred the usual symptoms, was the commencement 
of gestation. 

Chaftes V. 

1. The human subject b!bo differa from other animals, aa 
to the number of the perfect offspring produced at a birth. 
Tor the human subject differs both from animals which 
produce but one, and those which produce many ; for, 
generally Bpealcing, and, in most caaeH, women have but 
one child at a time, though cases of twins occur frequently, 
and in many places, as in Egypt, three or four at a 
birth have been known in some particular places, aa I 
have observed before. Five at a birth are the most that have 
been produced. This has been observed to take place in 
many cases, hut in one case only have twenty been pro- 
duced at four births, for five were bom each time, and many 
of them were reared. In other animals, if the twins are 
male and female, there is no more difficulty in rearing and 
preserving them, than if they were both of the same sex. 
In the human subject there are few cases of twins surviving, 
when one was male and the other female. 

2. The human female and the mare copulate after con- 
ception more than any other creatures, for all other females, 
when they have conceived, Hy from the males, except those 
which, like the hare, become pregnant a second time during 
peetation. But the mare, having once conceived, does not 
form a second fintus, but generaUy produces a single foal. 
In the human subject it happens sometimes, though rarely. 
Those which are conceived a long while afterwards never 
come to perfection, but, from the pain which they cause, 
destroy ttie original foetus ; and a cose has occurred In 
which twelve imperfect embrj-os have been produced at 
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one time. If the secoad conception take place soon after 
the first, they bear and produce the fcetua, as if it were a 
twin. This, they say, was the caae with Iphiclea and Her- 
cules. 

3. The possibility of the caee is manifest, for an adulteress 
has been known to [;roduce one child like her husband, and 
another like her paramour; and a case has occurred of a 
worQan having conceived twins, and then conceived a third 
•^htld upoa them ; and when the proper time came, the 
twins were bom perfect, the other was only a foetus of five 
months old, which died immediately : and in another case, 
a woman produced, first of all, a fmtus of seven months old, 
and then twins, perfectly developed j the former perished, 
but the latter survived. And some ^ornen have conceived 
■at the same time as they miscarried, and have ejected 
one ftctuB while they bore the other. In most females, 
who have cohabited after the eighth mouth after conception, 
.the child has been bom filled with a shining mucoua-like 
substance, and has often appeared full of the food which baa 
Seen eaten by the mother ; and if she has fed upon food 
more than usually salt, the child has been born without nails. 

Chawee VI. 
1. The milk that ta produced before the seventh month is 
useless ; but as soon as the child is alive the milk be- 
comes good. At first it is salt, like that of sheep. Most 
women during pregnancy are aflected by wine, and if 
they drink it they become faint and feeble. TI " 
niug and the ending of the reproductive powei 
sexes is marked in the male by the eiiiissLon of the 
semen, in the female by the eatamenia. They are not, how- 
ever, fertile when these first occur, nor while they are 
still small and weak. The period of the commencement 
of these signs has been mentioned. In women the eata- 
menia usually cease at forty ; but if they pass over this age, 
they go on to fifty ; and some have even produced children 
at that period, but none later than this period. 

2, The reproductive function in men usually continues 
active till they are sixty years old ; if they pass beyond this 
period, till they are seventy ; and some men have had chU- 
aren at seventy years old. It frequently happens that, when 
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mamagee are unfruitful, both men and women become preg- 
nant, ii' the marriage is diseolved and they marry again. The 
name thing takes place respectiug the birth of mole and 
female children. For Bometimea only children of one sex 
are produced by a marriage; and if this is diBsolved, and the 
parents marry again, children of the other aei are produced. 
Theae things also vary with the age oC the parents ; for 
Bome when young have female children, and when older 
males, though the contrary aometimea takes place, 

3. The same ia the eaae with the whole of tiie reproductive 
function. For some persona have no children when they 
are Touug, but have them afterwards; othera have ebildren. 
at nrst, but none afterwards ; and there are acme women 
who conceive with difficulty, but when they have conceived 
bear children ; othera conceive eaeily, but the fcetus never 
comea to maturity. There are also both men and women 
who only produce children of one aex, as the story goes of 
Kercules, who had but one daughter in seventy-two children. 
Those who have been barren, and either after great care, or 
from any other cause, at last conceive, more frequently 
bear a daughter than a. son. It often happena also that men 
who have engendered become impotent, and subsequently 
return to their former condition. 

4. Maimed parents produce maimed children ; and 90 also 
lame and blind parents produce lame and blind children ; and, 
on the whole, children are often bom with anything contrary 
to nature, or any mark which their parents may have, such aa 
tumours and wounds. Such marks have often been handed 
down for three generations ; as if a person had a mark on 
their arm which was not seen in the son, but the grandson 
exhibited a dark confused spot on the same place. The 
circum stances, however, are rare ; and Bound children are 
generally produced from lame parents ; nor is there any com- 
plete certainty in these matters ; and children resemble 
their parents or their grandparents, and sometimes they 
resemble neither. This ia handed down for many gene- 
rations ; as in Sicily, a, woman cohabited with an Ethiopian, 
hep daughter waa not black, but her daughter's child was so. 

5. For the most part the girls resemble their mother, and 
the boys their father ; though the contrary is often the case, 
nnd the females resemble tbeir father, and the maks theii 



mother, and the different parts of the body reBcmble either 
parents. Twins have aometiines do reBemblance to each other, 
but thej are generally much alike ; and one woman coha- 
bited with a man, anti conceived seven days afber parturi- 
tion, when she bore a child aa like her former bb if they had 
been twine. Some women, as well as other creatures, pro- 
duce young resembling themseives, others hear those which 
resemble the male, as the horse called Diciea in Phorsalia. 

Chaptek TJI. 
1. The seminal fluid in its emission is preceded by vind. 
The manner of its emission exhibits this-, for nothing ia 
expelled to a great distance without pneumatic force. If the 
seminal fluid is taken up by the uterus and retained there, 
it becomes inclosed in a membrane. Por if it is expelled 
before it becomes articulated, it appears like an ovum inclosed 
in a membrane^ but without any shell, and the membrane is 
full of veins. All animals, whether furnished with fins, feet, 
or wiugs, whether viviparous or oviparous, are produced ill 
the same manner, except that the umbilicus in viviparous 
animals is turned towards the uterus, and ia others to the 
ovum; and in some cases both ways, as in a certain kind of fish. 
Some of them are surrounded b^ a membrane, others by a 
chorion. First of all, the foetus is contained within the last 
envelope. Then there is another membrane over this, which 
is in part united to the matrix and is partly separate, and 
contaiiiB water. Between these is a watery or sanguineous 
fluid, which in women is called prophorua. 

2. All animals that have a navel increase by the navel ; 
and in those which have acetabula the navel is united to the 
acetabulum ; aod in those which have a smooth uterus the 
navel is united b(> the uterus upon aveia. The position of all 
quadrupeds in the uterus is stretched oi^ ; that of fishes is on 
the side ; bipeds, as birds, are folded together. The human 
fostus lies folded up with its nose between itfl knees and its 
eves upon them, and its ears turned outwards. All animals are 
alike m having the head placed upw^d» at first. As thev 
grow, the head turns round, and the birth ol all animals is 
naturally with the head forwards ; for even in those that ara 
folded together the presentation of the feet is unnatural. 
The embryo of quadrupeds copt^s escrementitious matteri 



4 



190 THE«HIBTOET O^ ANllliLS. 

aa Boon as it ie matured, both fluid and solid. The latter ia 
contained in the extreme parts of the intustine, tlie former 
in the bladder. 

3. If animals have a<?etabula in the uterus, these aceta- 
bula always become smaller as the foetua grows, and at 
last disappear. The umbilical cord is a covering for veins, 
of which the origin ia in the uterus. In those crea 
turea which have acetabula it originates in them ; in those 
that have not acetabula it originates in the vein. In the 
larger animala, such aa the ftetua of oien, there are four 
veins ; in smaller animala, two ; in very amall animals, as ia 
birds, there is but one. Two veinu reach the fcetuB through 
the liver, from that part called the gates of the liver, towards 
the great vein ; and two go to the aorta, wliere it is divided 
into two parte ; and there are membranes round each pair 
of velaa, and the umbilical cord surrounds these membranes 
like a covering. As the fietua increasea, theae veins diminish. 
The embryo, as it grows, advances into the viscera, where 
its movements are maaifest. Sometimes it remains rolled 
up near the pudendum. 

Chapter VIII. 
1. "When the paina of parturition come on, they eatend to 
many and variouB parts of the body, but eapecially to one or 
other of the thighs. Those who suffer most ia tbe boweU are 
delivered moat rapidly ; those who suffer much in the loins 
are delivered with difficulty ; those whoae pain Ilea in the 
subumbilical region, more quickly. If the child ia a male, 
a liquid, aerum-like discharge, of a pale yellow colour, pre- 
cedes ; if a female, this discharge ia aonguineous, but still 
fluid. Some women have neither during the period of par- 
turition. 

2. In other animals parturition is not painful, and it is 
evident that they suffer but moderately in the pains of 
labour. In women the pains of parturition are more violent, 
especially in those that are inactive or that are not well made 
m their sides, and are unable to hold their breath. They 
also suffer more in parturition, if they breathe in the mean- 
time, compelled by the necessity of respiration. At first a 
fluid escapes wheu the ftetus comes to the birth, and tbe mcia- 
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braiieB are ruptured; after this, the embryo is excluded, tli« 
uterua being turned, and the uteriiB being turned iiieii]f>-out> 

Chapter IX. 
1. The division of the umbilical cord often reijuirea the care- 
ful att^Dtioa of the midwife; for by Bkilfulneas she may not 
only aaaixt in difficult laboure, but should attend carefully 
to the circuiuBtances, and apply the ligature to the umbilical 
cord of the child ; for if the secundines fall out with the 
child, the umbilical cord must be bound with a, ligature of 
worsted, and cut above the ligature, and where it is bound 
it joins together, and that which is joined witli it falla off. 
If the ligature becomes loose, the child dies from loss of 
blood. & the aecundines do not come out at once, while 
they remain within, and tbe child is outside, the umbilical 
cora must be tied and divided. 

2. Ereauently the child, if weak, has appeared as if bora 
dead, until the umbilical cord was tied, for tbe blood flowed 
from the child to the navel and the surrounding parts ; but 
some skilful midwife being present, by pressure on the navel 
from within has revived the child, just as if it had been filled 
with blood from the first. It has been alreadv observed, that 
all animals are naturally bom with the head forwards. Chil- 
dren also have their hands pressed down against their sides. 
As soon OS they are bom they begin to crj' and bring their 
hands to their mouth. They emit excrements, some imme- 
diately, others very soon, but all in the course of a day. This 
excrement! tiouB matter is very abundant, considenng the size 
of the child. Women call it the meconium. Its colour is lilte 
that of blood, and it is black and pitch-like. Afterwards it 
becomes milky, for the child immediately draws the breast. 
The child never cries before it is entirely in the world, not 
even though its head is protruded in difficult cases, while 
the body is within the uterus. 

3. Those women in whom a flooding has preceded the 
period of delivery are delivered with more difficulty, and if 
the purifications are small after parturition, and only as much 
as they are at first, and do not continue for more than fortj 
days, such women are stronger, and more ready for conception. 
Alter children are bom, for forty days they neither laugb 
nor weep when awake, but sometimes do both ju their bIb^j 
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HOP do they uauaily feel when they are ticiled, but tliey eleop 
th(3 greater part of their time. As they grow, tlie period ot 
wakefulness continually increaaea ; aad it is evident that they 
dream, but it is Boiue time before they remember their imagi- 
nations. There is no ditfereoce in the bones of other ani- 
mals, but they are alt bom perfect. In children the bone 
called bregma is soft, and does not become strong for some 
time. Some animalu are bom with teeth, but children begin 
to cut their teeth in the seventh month. The front teeth 
naturally appear first, sometimes the upper teeth and some- 
tioieB the under. Children cut their teeth more easily if 
tbeir nurses have warmer milk. 

CHAPTBa X. 

After parturition and purification women become full 
of milk ; and in some it not only flows through the nipples 
bnt through other parts of the breast, and Bometiines trom 
the cheeks ; and if this fluid is not matured nor secreted, 
but remaioB full, hard knots are formed, which remain for 
a long time; forevery part of the breast ia so spongy that, 
if a hair is swallowed with the drink, pain ensues in the 
breasts, until it either escapes spontaneoualy with the milk, 
or is sucked out, this is called r^'X'^'- Tibey continue to 
have milk until they conceive again. It then ceases, and 
is quenched in other creatures as welt as in the human 
-•ubject. The catamenia seldom take place wiiile milk is 
lecreted, though this sometimes occurs in women while 
nursing. On the whole, an effusion of fluid seldom takes 
place m>m many parts of the body at the same time, and 
those tliat have luemorrboids have usually less purifica- 
tion. In some it takes place through ixite (varices), and 
IB secreted from the loins before it reaches the uterus ; and 
those who vomit blonid when the purification ia suppress&l 
■uffer no harm. 

Chapteb XL 
Childbett are very subject to spasms, and especially those 
that are in a. good condition and liave abundance of rich 
miik, or whose nurses are fet. Wine is injurious in this 
complaint, and dark-coloured wines more so than those that 
yre pale, and food that is not fluid, and windy alimenta, and 
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stoppage in the bowels. Children with this complaint gene- 
rally die before the seventh day : wherefore also this day 
has received a name, as if it gave some hope of the recoverv 
of the child. Children suffer most at the full moon. Chil- 
dren are in great danger when the spasms originate in the 
back, especially if they are advancing in age.^ 

^ The seventh book ends very abruptly, and hence it has been thought 
that what is now called the tenth book, in which the subject of repro- 
duction is continued, would have its proper place here, as a continua- 
tion of the seventh. Whether a portion of the genuine work of 
Aristotle has been lost which would have completed the subject is 
another question ; but there can be little doubt that the tenth book, in 
the form in which we have it, is no genuine work of Aristotle ; some of 
the opinions are contrary to those which he has expressed, and the 
whole style and language is different from that of Aristotle. Schneider 
therefore has placed the tenth book at the end of the work, that he may 
neither entirely exclude that which in former times was considered • 
portion of Aristotle's treatise on Animals, nor yet allow a fiotitiooi 
book to interrupt the genuine writings of his Author. 
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Chapter I. 

I. The natvire of aQimola and their mode of reproduction 
hna now been described. Tbeir actions and mode of life 
bIbo differ according to their dispoHition and their food. 
For almost all animals present tmees of their moral dia- 
positions, though theee distinctions are most remarkable 
in man. For moat of them, as we remarked, when speaking 
of their varioua parts, appear to exhibit gentleness or , 
ferocity, mildness or cruelty, courage or cowardice, fear 
or boldness, violence or cunning ; and many of them ex- 
hibit something like a rational eonsciousnesB, as we re- 
marked in speaking of their parts. For they differ from 
man, and man from the other oaimals, in a greater or less 
degree ; for some of these traits are exhibited strongly in 
man, and others in other animals. 

2. Others differ in proportion. For as men eshibit art, 
wisdom, and intelligence, animals posseBB, by way of com- 
pensation, some other physical power. This is most con- 
spicuous in the examination of infants, for in them we see, 
aa it were, tlie veatigea and aeeds of tbeir friture disposition ; 
nor does their soul at this period differ in any respect from 
that of an animal; so that it is not unreasonable for animria 
to present the same, or similar, or analogous appearances. 
Nature passes so gradually from inanimate to animate things, 
that from their continuity tlieir boundary and the mtan be- 
tween them is indistinct. The race of plants aucceeda imme- 
diately that of inanimate objects ; and these differ from each 
other in the proportion of life in which they participate ; 
for, compared with other bodies, plants appear to posaesa 
life, though, when eomjiored with animals, tbey appear in- 
animate. 

3. The change from plants to animals, however, is gra- 
dual, as 1 before observed For a person might question to 
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wliinli of these classes some marine objects belung ; foi' nmiir 
of them are attaj;]ied to the rock, aud perish as suoa as they 
are segiantted from it. Tlie pinnte are attached to thu rodks, 
the soIeuB caouot live after they are taken away from their 
locaJities ; and, on the whole, all the testacea resemble plants, 
If we compare them with locomotive animolB. Some of them 
appear to have no sensation ; in others it is very dull. The 
body of some of them is naturally fleshy, as of those which are 
called tethya ^ and the B«alephe and the sponge entirely re- 
■emble plants ; the progress is always gradual by which one 
appears to have more life and motion than another. 

4. In the vital actions also we may observe the same man- 
ner- For vegetables which are produced from seed ap- 
pear to have no other work beyond reproduction ; nor 'do 
some aoimals appear to have any other object in their exist- 
ence. This object then is common to them all ; but a« sen- 
sation advances, their manner of life differs in their having 
pleasure in sexual intercourse, in their mode of parturition 
and rearing their young. Some of them, like plants, simply 
accomplish their peculiar mode of reproduction at an ap- 
pointed season, and others are diligent in rearing their 
young ; but ae soon as this is accomplished they separate 
from them, and have no farther communication ; but those 
that are more intelligent, and possess more memory, use 
their offspring in a more civilized manner. 

5. The work of reproduction is one part of their life, the 
work of procuring food forms another. These two occupy 
their labour and their life. Their food differs in the sub- 
stances of which it couBists, and all the natural increase of the 
body ia derived from food. That which is natural is pleasant, 
and all animals follow that which is pleasant to their nature. 

ClIAPTEE 11. 
1, AfiUALS are divided according to the localities which 
they inhabit; for some animals are terrestrial, others are 
aijuatic. They also admit of a ternary division, those that 
breathe air and those that breathe water, one of these clasBes 
is terrestrial, the other is aquatic ; the third class does not 
breathe either air or water, but they are adapted by nature 
to receive refreshment fiom each of these elements ; and soma 
oS these ai'e culled terrestiiai, others are aquatic, though they 
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neither breathe air or water; and there are other anitnals 
whit^h procure their food and make their abode iD either of 
these elements. For many that breathe air, and produce 
their young upon the laud, procure tlieir food from the water, 
where they generally make their abode ; and these are the 
only animals which appear to be doubtful, for they may be 
arranged either as terrestrial or aquatic animaia. 

2. Of those that breathe water, none have feet or wings, 
nor seek their food on land ; but mauy of those that are ter- 
restrial, and breathe air, do so ; eome of them so much so, that 
tbey cannot live when separated from tiie water, as thoee 
which are called marine turtles, and crocodiles, and hippo< 
potami, and seals, and some of the smaller creatures, as the 
water tortoise and the frog tribe ; for aU these are suffocated 
if their respiration is suspended for any length of time. They 
produce their young and rear them on dry land j others do 
BO near the dry land, while they reside in the water. 

3. Of all animals the most remarkable in this particular 
ie the dolphin, and some other aquatic animals and cetacea 
which are of this habit, as the whale and others which have 
a blowhole ; for it is not easy to arrange them either with 
aquatic or terrestrial animals, if we consider animals that 
breathe air as terrestrial, and those that breathe water aa 
aquatics, for they partake of the characters of both classes ; 
for they receive the sea aud eject it through their blowhole, 
and air through their lungs, for they have this part, and 
breathe through it. And the dolphin, when captured in nets, 
is often suffocated, &om the impossibility of breathing. It 
will live for a long while out of water, snoring and groaning 

I like other breathing animals. It sleeps with its snout above 
I the water, in order that it may breathe through it. 

4. It is thus impossible to arrange it under both of these 
contrary divisions, but it would appear that the aquatic ani- 
mals most be further subdivided; for they breathe and 
eject water for the same reason as others breathe air, for 

• the sake of coolness. Other auimala do this for the sake 
I of food ; for those animals which obtaiu their food in the 
I water, must also, at the same time, swallow some of the 
I fluid, and have an organ by which they can eject it. Those 
creatures which use water instead of air for breathing hava 
gills ; those that use it for food have a, blowhole. Theae 
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creatures are sanguineous. 
maJacostraca is the same ; 
food. 

5. Those animals which bi-eatte air, but live in the water, 
and those which breathe water, and have gills, but go out 
upon dry land and take their food there, belong to two divi- 
eioriB of aquatic animals. This last division is represented 
by a single animal called the cordylus fwater newt) ; for 
this animal has no tungH, but gills ; and tt goes on dry laud 
to procure its food. It has four feet, so that it appears na- 
tural that it should walk. In all these animals nature ap- 
pears to be. as it were, turned aJdide, and some of the males 
appear to be females, and the females have a male appear- 
ance ; for animals which liave but small diversity in particular 
parts, eihibit great variations in the whole body, 

6. This is evident in castrated animals ; for if a small 
portion only of the body is destroyed, the animal becomes 
a female ; so that it ia plain that if a very minute portion 
in the original composition of an animal becomes changed, 
if that portion belongs to the origin of the species, it might 
become either male or female ; or, if taken away altogether, 
the animal might be neuter. And so, either way, it might 
become a land or aquatic animal, if only a small change took 

place it happens that some become terrestrial and 

others aquatic animals, and some are not amphibious which 
others are, because in their original generation they received 
some kind of substance which they use for food, Por that 
which ia natural is agreeable to every animal, aa I have said 
before, 

Chapteb III. 

1. 'Wheb' animalB are divided in three ways into aquatic 
and land animals, because they either breathe air or water, 
or from the composition of their bodies ; or, in the third 
place, from their food, their manner of life will be found to 
agree with these divisions. For some follow both the com- 
position of their bodies and the nature of their food, i 
their respiration of either water or air. Others only agree 
with their composition and food- 

2. The testacea which are immoveable live by a flu» 
which percolates through tne dense parts of the ^" ■■ 
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being digested because it ia lighter than the sea crater, thi4« 
returns to its onginal nature. That thia fluid exists in the 
sea, and ig capable of iuEttration ia laauifeat. and atay be 
proved by experiment ; for if anyone will make a thin 
waxea vessel, and sink it empty in the sea, in a night 
and a dny, it may be taken up full of water, whicb ia 
drinkable. 

3. The acalephe (actinia) feeds upon any Bmall fish which 
may fall in its way. Its mouth is placed in the centre of its 
body. This organ is conspicuous in the larger individuals : 
like the oyster, it has a passage for the exclusion of its food, 
which is placed above. Theat^ephe appears to K^emble tbe 
internal part of the oyster, and it makes use of the rock, as 
the oyster does of its shell. (The pateUa also is free, and 
nanders about in search of food.) 

4. Among the locomotive testacea, some are camivorouB, 
and live on email fish, as the purpura, for tliia creature ia 
camivoroUB, it is therefore caught with n bait of flesh: 
others live upon marine plants. The marine turtles 
live upon shell-fish, for which purpose they have a very 
powerful mouth ; for if any of them take a stone or any- 
thing else, tbey break and eat it, l^iis animal leaves the 
water and eats grass. They often anffer and perish, when 
they are dried up as they float on the surface, for they are 
not able to dive readily. 

6. The malacostraca are of the same nature, for they eftt 
everything ; tbey feed upon stones and mud, seaweeds and 
dung, as the rock crabs, and are also carnivorous. Tbe spiny 
lobsters also overcome large flshea, and a kind of retribution 
awaits them in turn, for the polypus prevails over the lobster, 
for they are not inconvenienced oy the shell of the lobster, 
BO that if the lobsters perceive them in the same net with 
them, they die from fear. The spiny lobsters overcome the 
congers, fur their rouglinese prevents them from falling off. 
The congers devour the polypi which cannot adhere to ihem 
on account of the smootnness of their surface ; all the ma- 
laeia are camivoroua. 

6. The spiny lobsters also live on small fish, which they hunt 
ior in their holes, for they are produced in such parts of the 
■en as are rough and stony, and in those places make their 
hftbitationsi whatever they capture, they bring to their mout£ 
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with their double claw, as the crabs do. When not fright- 
ened they naturally walk forwards, hanging their horns down 
at their sides. When alarmed they retreat backwards, and 
extend their horns to a great distance. They fight with 
each other like rams with their lioms, raising them and 
striking each other. They are often seen in numbers as if 
they were gregarious. 

7. The malacostraca lead this kind of life. Among the 
malacia the teutMs and sepia prevail over the large fish. 
The polypua generally collects ehells which it empties of 
their contents and feeds upon them, so that those who 
Beek for them find their holes by the shells that are scat- 
tered about. The report that they eat each other is a 
mistake ; but some have the tentacula eaten off by the 
congers. 

Chapieh IV. 
1. All fish at the season of oviposition live upon ova ; 
in the rest of their food they are not all so well agreed, for 
some of them are only camivorouH, as the aelachoB, conger, 
channa, thynnus, labrai, sinodoa, amia, orphus, and mu- 
rtena ; the trigla lives upon fnei, shell-fiah, and mud ; it is 
also carnivorous. The cephalus lives on mud, the dascillua 
on mud and dung. The scarus and melunums on sea-weed, 
the salpa on dung and fuci, it will also eat the plant called 
horehound ; it ia the only fish that can be caught with the 
gourd. 

2. Al! fish, eacept the cestreua, eat one another, especially 
tlie congers. The cephalus and the cestreus alone are not 
carnivorous. This is a proof of it. They are never cap- 
tured with anything of the kind in their stomach, nor are 
they captured with a bait made of fiesh, but with bread ; 
the cestreus is always fed upon sea-weed and sand. One 
kind of cephalus which some persona call chelone lives near 
the land, another is called perteas. This last feeds upon 
nothing but its own mucus, for which reason it is always 
very poor. The cephalus lives upon mud, wherefore they 
are heavy and slimy. They certainly never eat feah, on 
account of their dwelling in mud; they often emerge 
in order to wash themselves from the slime. Neither will 
iiiy creature ent their ova, so that they iucrease rapidly, 
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and when they increase they are deToured by other fiah, t 
especially by the acharuua. 

3. The ceatreus (mullet) is the most greedy aod insatiable 
of fieh,8o thatita abdomen is distended, and it is not good for 
food uolesB it is poor. When alarmed it hides its head, as if 
its whole body were thus concealed; the sinodon alsoia car- 
nivorouB, and eats the malacin. This fish and the chanoa 
often eject their stomachs as they puretie small fiah, for 
their stomach is near the mouth, and they have no ossophagua. 
Some are simply camivoroUB, as the dolphin, ainodon, chiy- 
sophrys, the aelache and malacia ; otners, as the phycis, 
cobius, and the roek-fiah, principally feed upon mud and 
fuci, and bryum, and what is called caulion, and any matter 
which may be produced in the sea. The phycis eata no 
other 6eBh than that of the ahrimpa. They also frequently eat 
each other, as I before remarked, and the greater devour the 
leaa. It is a proof that they are carnivorous, that they are 
captured with bait made of flesh. 

4. The amift, tunny, and labrai generally eat flesh, 
though tliey also eat soa-weed. The sargua feeds after the 
trigia when the last has buried itself in the mud and 
departed, for it has the power of burying itself, then the 
aargUB cornea and feeds and prevents all those that are 
weaker than itself from approaching. The fish called 
Hcanis is the only one which appears to ruminate like quad- 
rupeds. Other nsh appear to hunt the smaller ones with 
their mouths towards them, in this way they naturaJly swim ; 
but the selachea, dolphins and cetacea throw themselves on 
their back to capture their prey, for their mouth is placed 
below them, for this reason the smaller ones escape, or if 
not they would soon be reduced in number ; for the swiftnesa 
of the dolphin and its capacity for food appear incredible. 

5. A few eels in some places are fed upon mud, and any 
kind of food which may be cast into the water, but gene- 
rally they live upon fresh water, and those who rear eels 
take care that the water which flows oS' and on upon the 
shallows in which they live may be clear, where they make 
the eel preserves. For they are soon suffocated if the water 
is not clean, their gills being very small. For this reason 
those wlio seek for them disturb the water. In the 8' 
moil they are taken about the time of the rising of 
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Tloiailea. For the water in disturbed at this season by the 
mud which ia stirred up by contrary wioda, otherwise it ia 
uBelesa to attempt to obtain tbeni. "When dead, eela do 
sot rise and float on the surface, hke other fishes, for their 
stomach ia small ; a few of them are fat, but thia ia not 
usually the case. 

6. When taken out of the water, they will live five or six 
days ; if the wind ia in the north thev will live longer than 
if it is in the aouth. If they are removed from the ponds 
to the eel preserves during the aumuier they perish, but 
not if removed in tbo winter ; neither will they bear violent 
changes, for if thev are taken and plunged into cold water, 
they often perish in great numbers. ITiey are auffocated 
also if kept in a small quantity of water. This takes place 
also in other fiah, which are aufl'ocated if kept in a small 
quantity of water which is never changed, like animala 
which breathe air when enclosed in a amoll quantity oi 
air. Some eels live seven or eight years. Fresh-water fiah 
make use of food, and devour each other, as well as plants 
and roots, or anything else that they can find in the mud ; 
they generally feed in the nigbt, and during the day dwell 
in deep holes. This ia the nature of the food of fiah. 
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Chapter V. 

1. AtL birds with crooked claws are eamivorous, nor are 
they able to eat com even when put in their mouths. All 
the eagles belong to this class and the kites, and both the 
hawks, the pigeon hawk namely, and the sparrow hawk. 
These difier m size from each other, and ao doea the trior- 
chea. This bird ia as large as the kite, and is visible at all 
seasons of the year ; tlie osprey and vulture also belong 
to this class. The osprey is ua large as the eagle, and ash- 
coloured. There are two lunda of vultures, one amaJl and 
whitish, the other large and cinereous. 

2. Some of the night birds abo have crooked claws, as 
the nycticorax, owl, and bryas. Tbe bryaa rcsemblea an 
owl in appearance, hut it is as large as an eagle ; the eleoB, 
SBgolius, and scops also belong to this claaa. The eleos ii 
larger than a domestic fowl, the tegoliua is about the size of 
that bird, they botb hunt the jay. The acopa is leas thaa 
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tbe owl ; all tbree of theae ore aimikr in form, and carni- 
voroue. Some that have not crooked claws are camiTorous, 
aa the Bwallow. 

3. Some birds feed on worma, as the finch, the sparrow, 
batis, cbloria, tittnotise. There are three kinds of titmouse ; 
the spizites ia the largest, it ia aa large aa the flncb. 
Another is eaUed tbe orinus, bet^ause it dwells in mountains ; 
it has n large tail. The third reBemhlea them in everything 
except ita size, for it is very small. The sycnlia also, the 
megalocoryphua, pyrrhulaa, erithacua, hypola'ia, watrus, ty- 
rannis are of this class. The lost of these is the least, it 
is not much larger than a locust ; it has a purd^e crest, and is 
altogether a graceful and well-formed bird. The bird called 
anthus alao, which ia of the size of the finch ; the oroapizua ia 
like the finch, and nearly of the aatne size, it baa a blue stripe 
on its nock, and lives in mountainous placea. The wren 
also lives upon seeds. All these and such Uke birda either 
partly or eutirely live on worms. 

4. These birda, tbe acanthis, thraupis, and that which ia 
called chryaometris, all live upon thorns, but neither eat 
worms or any other living creature, and they both rooat and 
feed in the aarae places. There are others which feed on 
gnats ; those live chielly by hunting for these insecta, aa the 
greater and lessor pipo, both of which are by some per- 
sona culled woodpeckers. They resemble each other in 
their cry, though that of the larger bird ia the louder, 
and they both feed by flying against trees. The celeoa 
alao, which is aa large as a turtle dove, and entirely 
yellow ; its habit ia to strike ogainat trees ; it generally livea 
upon trees, and has a loud voice. This bird generally in- 
babita the Feloponneaus. There is also another called 
cnipologiiB, which ia small, about the size of the acanthyUia ; 
its colour is cinereous and epotted, and ita voice is weak ; 
this bird alao pecks trees. 

5. There are other birds which live upon fruit andgraaseB, 
as the phaps, phatta, periatera, isuaa, aud try-on.' The 
phatta aud peristera are alwaya present, the trygon only in 
aummer time ; in the winter it ia not seen, for it hides itself 
in bolea. The cenas is generally seen and captured in the 
ftutonin. The teuaa is bs large aa the peristera but lesa thaE 

I Difiereul speciee oE pigeons and doves. 
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the phaps. It is generally caplured ae it is drinking ; it 
comes to thia country when it has young. All tiie rest 
cotne in the aummer, and make their neste here, and all, 
except the pigeon tribe, live upon animal food. 

6. All birds, as far an food ia concerned, are either ter- 
reatrial or live in the neighbourhood of rivers and ponds, 
or near the sea. Tboae that have wehbed feet paes the 
greater part of their time on the water; those with divided 
feet near the water. Some of these dive for their food, 
such aa live upon plants and do not eat flesh ; others, as the 
heron and white heron, live in ponds and rivers. The latter 
of these ia smaller than the former, and has a flat large bill. 

7. The pejargus also, and the gull, the latter ia aah-eo- 
louped, and the sehcenilus, cincloa, pygargus, (and tryngas) 
this last is the largest of these smaU birds, for it is of the 
Hame fiiKe as the thrush ; all these birds wag their tails. The 
calidria also, this bird is variegated and ash-coloured. The 
kingfisher also lives near the water ; there appear to be two 
kinds of this bird, one of which utters its cry us it aita 
upon the reeds, and the other, which is larger, is silent ; 
they both have a blue back. The trochilus also, and the 
kingfisher and cerylus also live near the sea. The corona 
also lives upon animals which are cast ou shore, for it ie 
omnivorous. The white gull also, the eepphua, aithyia, imd 
charadrius. 

8. The heavier web-footed birds inhabit the neighbour- 
hood of rivers and ponds, as the swan, duck, phalaria, colnm- 
bia, and the boscaa, which is like a duck, but smaller; and 
the bird called corax, which ia as large as the pelargua, but 
its legs are shorter, it is web-footed and a swimmer, its 
colour is black ; this last bird perches upon trees, and is 
the only one of this claas that builda its nest in such places. 
The great and small goose also, the latter is gregarious, and 
chenalopei,theais,andtliepenelops. The sea eagle also hves 
near the sea, and fishes in the waters of lakes. Many birds 
are omuivoroua ; those with crooked claws seize upon other 
animals which they can overcome, and upon birds. They do 
not, however, devour their own congeners, as fiah frequentlv 
do; all tiie tribes of birds driok very little, those with 
crooked claws do not drink at all, or only a few of them, 
and these but seldom; of these the ceuchris drinks ths 
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SiMt ; t'be kite rarely drinks, though it haei been obaerred 

to do BO. 

Chaptbe VI, 
1, AjukaIiB covered with ecely plates, aa tbe liEard and 
other quadnipedg and aerpenta, are omoivoroua, for they eat 
both fiesh ana gross, and serpents lick their prey more than 
any other animal; all theae creatures, and indeed all with 
Bpongy lungs, drink very little, and all that are ovi])Brous are 
of this kind, and have but little blood. Serpents are all 
very fond of wine, so that they hunt the viper by placing 
veesele of wine in the hedge-rows, and they are captured 
when intoxicated. Serpents devour any aoimal that they 
may have captured, and when they have sucked out the 
juice, they reject all the remainder ; nearly all such animals 
do this, aa also the spiders. But the spiders suck the juice 
without swallowing the animal. Serpents suck the juice 
internally, 

2. The serpent swallows any food which may be presented 
to it, for it will devour both birds and beasts, and suck eggs. 
When it has taken its food it draws itself up, till it stands 
erect upon its estremitj, it then gathers itself up and con- 
tracts itself a little, so that when stretched out the animal 
it has swallowed may descend in its stomach ; it does this 
because its ossophagus is long and thin. Phalangia and 
serpents can live a long while without food, this may be 
ieen in those that are kept by dealers in medicine. 

Chaptek VII. 
1. Ahoko viviparous quadrupeds, those that are wild and 
have pointed teeth are all carnivorous, except sume wolves, 
which, when they are hungry, will, as they say, eat a certain 
kind of earth, but this is the only exception. They will not 
eat grass unless they are sick, for some dogs eat grass and 
vomit it up again, and so are purified. The solitary wolves 
are more eager for human flesh than those which hunt in 
packs. 

2. The animal which some persons call the glanus and 
others the hyiena, is not less than the wolf, it lias a mane 
like a horse, but the hair all along its spine is more harsh 
and thick. It also secretly attacks men, and liiuits ' ~ 
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down; it buntB dogs also by vomiting like men; it also 
breaks open graves for the soke of thia kind of food, 

8. Tiie bear is also omnivorous, for it eate fruit, and on 
account of tbe softness of its body it can climb twes ; it 
eate leguininoue seeds also ; it also overturns hives and eats 
the honey, and it feeds upon crabs and asts, and is car- 
nivorous, for its strength enables it to attack not only deer, 
but wild hogs, if it can fall upon them secretly, aod oxen. 
For when it meets the bull face to face, it falls upon its back, 
and when the bull attempts to throw it, sei/.ea its homa 
with its fore-lega, and biting upon the shoulder of the bull, 
throws it down. For a short time it can walk upright on 
its hind le^. Jt eats flesh after it baa become putrid. 

i. The hon, hke all other wild animals with pointed teeth, 
is camivorona ; it devoura its food greedily, BJid swallows 
large pieces without dividing them ; it can afterwarda, irom 
its repletion, remain two or three days without food. It 
drinks very little. Its excrement is small, and is not made 
more than once in three days or thereabouts, and it ia dry 
and hard like that of a dog. (The wind from its bowels has 
an acrid smell, and its urine is powerfuily scented, for which 
reason dogs smell to trees, for the bon, like the dog, lifts its 
leg to make water, i It produces also a strong smell when 
it breathes upon its fooi^ and when its bowels are laid open 
they emit a strong acent. 

5. Some quadrupeds and wild animals seek their food in 
the neighbourhood of ponds and rivers, but none of them 
except the aeal live near the sea ; of thia clasa are the crea- 
ture called beaver, and the aatheriura, the satyrium, the 
otter, and that which is called latai. Thia creature ia 
broader than the enydria, and has strong teeth, for it often 
goes out in the night and with its teeth gnaws off the osiers. 
The enydris also will bite men, and tliey aay will not leave 
its bold tin it hears the noise of its teetli against tbe bono- 
Tbe latas baa rough hair, the nature of which ia between 
that of the aeal and that of tlio deer. 

Chapteh VIU. 
1. Akimalb with pointed teeth drink by lapping, and some 
that have not pointed teeth, as mice. Those which have an 
sren surface to tbcir teeth draw in the water aa horses ani 
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osen ; the bear neither draws in the veater nor laps it, but 
giilps it down. Some birds draw in the water, but those 
which have long necks imbibe it at intervals, lifting up their 
heads ; the porphyrion aloue gulps it down. All horned 
aiiimalB, both domestic and wild, and those that bave not 

Soisted teeth eat fruits and grass, and are incapable c 
uring hunger, except tlie dog, and this animal eats 
and grass less than an; other. 

2. The hog eats roots more tlian other animals, becai 
its snout is well adapted for this operation, it is more 
adapted to varioua kinds of food than other animals. In 
proportion to its size its fat is developed very fast, for it be- 
comes fat in siity days. Those who occupy themselveH in 
fatting hogs know how faat tliey fatten by weighing them 
when lean ; they will become fat after starvation for three 
days. Almost all other animals become fat, after previous 
Btarvfttion. After three days those who fatten bogs feed 
them well. 

3. The ThraciauB fallen them by giving them drink on 
the first day, then at first tliej omit one day, afterwards two, 
three, or four, till they reach to seven days. These creatures 
are fattened with barley, millet, figs, acorns, wild pears, and 
cucumbers. Both this and other animals with a warm 
stomach are fattened in idleness, and the sow also by wal- 
lowing in the mire. They prefer different kinds of food at 
different ^es The hog and the wolf fight together, a sixth 

Eartof its weight when alive, eonatsts ot bristles, blood, and 
Lt. Sows and all other animals grow lean while suckling 
tbeii young. This then, ia the nature of these animals. 

Chapter IX. 
1. Oxen eat both fruits and gi-aas. They become fat 
flatulent food, aa vetches, broken beans, and stems of beans, 
and if any person having cut a hole in the skin inflates them 
and then feeds the older cattle, they fatteu more rapidly, 
and either on whole or broken barley, or on sweet food, as on 
figs and grapes, wine, and the leaves of the elm, aud especially 
in the sunshine and in warm waters. The horns of tlie calf, 
if anointed with was, may be directed in any way that is de- 
Rired, and they suffer less in the feet if their horns nre 
nibued with wax, or pitch, or oil. 
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2. Herds of cattle suffer less whea moved ia &ost tbaji 
in Bnow. They grow if they are deprived for a long time 
of sexual iatercouree ; wherefore tlie berdgmea in EpiruB 
keep the Pyrrhic cattle, as they are called, for nioe years 
without aexual intercourse, in order that they may grow. 
They call such cows apotauri. The number of these crea- 
tures reaches four hundred, and tiiey are the property of 
the kiug. They will not live in any other country, though 
the attempt has been made. 

Chaptee X. 

1. The horse, mule, and asa feed upon fruit and grass, hut 
they fatten especially on drinking, so that beasts of burden 
enjoy their food in proportion to the quantity of inater 
which they drink, and the less difficulty there is of obtain- 
ing drink, the more they profit by abundance of grass. 
"When the mare is in fool, green food causes her hair to be 
fine, but when it contains nard knots it is not wholesome. 
The flret crop of Medic grass is not good, nor if any stinking 
water has come near it, for it gives it a bad smell. Oxen 
require pure water to drink, but horses in this respect re- 
semble camels. The camel prefers water that i^ dirty and 
thick ; nor will it drink from a stream before it has dis- 
turbed the water. It can remain without drinking four 
days, after which it drinks a great quantity. 

Cbajtee XI. 
1. The elephimt can eat more than nine Macedonian me- 
dimni at one meal, but so much food at once is dangerous ; 
it should not have altogether more than sii op seven me- 
dimni, or five medimni of bread, and five mares of wine, 
the maris measures six cotyla;. An elephant has been known 
to drink as much as fourteen Macedonian measures at once, 
and eiglit more again in the evening. Many camels live 
thirty years, and some much more, for they have been known 
to live an hundred years. Some say that the elephant 
lives two hundred, and others three hundred years. 

Chapteh XII. 

1. Sbeei aud goats live upon grMS. Sheep pasture for a 

- long while in one place without leaving it, but goats chauge 
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their places yery soon, and only crop the top of the graBs. 
The Blieep fatten rapidly with drinking, and for this reason 
during summer they give them salt, n medimnua to each hun- 
dred sheep ; far is this manner the flock becomes more 
healthy and fat, and frequently they collect and bring them 
together for this purpose, that they may mix a great deal of 
salt with their food ; for when thirsty they drink the more. 
And in the autumn they feed them with gourds which 
they have sprinkled with salt, for this makes them give more 
milk. When driven about in the heat of the day they drink 
more towards evening. If fed with salt after parturition, 
the udder hecomes larger. 

2. Sheep fatten on green shoots, vetches, and all kinds of 
grass, and they fatten more rapidly when their food is 
salted. They fatten more rapidly if previously starved for 
three days. During autumn northern water ia better for 
■heep than southern, and pastures towards the west are 
good for them. Lone journeys and weariness make them 
lean. Shepherds distmguisb the strong sheep during winter 
by the frost adhering to their wool, which ia not the case 
with those that are sick; for those that are not strong 
move about in their weakness and shake it off, 

S. The flesh of all quadrupeds which feed in marshr 
grounds is inferior to that of those which live on high 
ground. Sheep with wide tails endnre the winter better 
than those with long tails, and short wooUed-aheep better 
than long-wooUed, and those with curly wool are more 
affected by the cold. Sheep are more healthy than goats, 
though goats are the stronger. The fleece and the wool of 
sheep which have been devoured by wolves, and garments 
made of aucb wool are more subject to vermin than others, 

Chaptes XIII. 

1. Those insects which have teeth are omnivorous, but those 
which have a tongue only live upon fluids, which they collect 
from all sources with this organ. Some of these are omni- 
vorous, for they feed upon all kinds of fluids, as the fly. 
Others only suck blood, as the myops and cestrus. Others, 
again, live upon the juices of plants and fruit. The bee ii 
the only insect that never tonches anything putrid. It usm 
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□o I'ood that baa not a sweet taste. Tbey also take very 
Bweet water, wherever they fall upon any that is pure. Tha 
different kinds ofaniniala tben use these kinds of food. 

ClIAFTEtt XIV. 

1. All the actions of animals are employed either ia sexual 
tutereourae, or in rearing their young, or in procuring food 
for thenise!ves, or in providing against excessive heat and 
coid, and the changes of the seasons. For they all have 
naturally a sensitiveness respecting heat and cold, and, like 
miiiikJnJ, who either change their abodes is cold weiitlier, 
or Ih'.'se who have large estates, pass their summer in cold 
conntries and their winter id warm ones ; so animals, also, if 
they can, migrate from place to place, Home of tliem find 
protection in their accustomed localities, others ore migra- 
tory ; and at the autumnal eqninox. escape at the appruacli 
of winter, from the Pontua and other cold places; and in 
spring retr»at again before the approach of summer from hot 
to cold countries, for they are afraid of excessive heat. Home 
migrate from places close at hand, and others from the 
very ends of the earth. 

2. The cranes do this, for they travel from Scythi.a to the 
marshes in the higher parts of Egypt, from which the Nile 
originates. This is the place where the Pygmies dwell ; and 
this is no fable, for there is reajly, as it is said, a race of 
dwarfs, butb men and horses, which lead the life of trop;lo- 
dites. The pelicans also are migratory, and leave the river 
Strymon for the Ister, where they rear their young. They 
depart in great crowds, and those that are before wait for 
those behind, for in flying over the mountains those beliiud 
cannot see the leaders. 

3. The fish also, in the same manner, migrate either irom 
or to the Pontoe, and in winter they leave the deep water 
for the sake of tlie warmth of the shore, and in summer 
they escape from the heat by migrating from the sliore into 
deep water. Delicate birds, also, in winter and froatv wea- 
ther, descend from tlie mountains to the plains, for the sake 
of the warmth ; and in summer they return again to iLi.' 
mountains for fear of the lieat. 

4. Those that are the most de)icate are the first to mi 
the change at each extreme of heat and cold, such vn i 
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mackerel migrate Booner than the tunuies, and the quails than 
craaes ; for some migrate in August, otliere in ^ptember. 
They are always fatter when they migrate from cold coun- 
tries, than when they leave warm countrieB, as the quail ia 
more fat in the autumn than the spriag : and eo it happens 
that tliey migrate alike from cold countries and from warm 
seasons. Their sexual desires are also more violent in the 
spring, and when they leave warm countries. 

5. Among hirds, as it was previouslv remarked, the crane 
migrates from one extremity of the earth to the other,aad they 
fly against the wiud. As for the story about the stone, it is a 
fiction, for they say that they carry a stone as ballast, which 

. is useful aa a, touc-hstone for gold, after they have vomited it 
up. The phatta and the peleias leave us, and do not win- 
ter with us, nor does the turtle ; but the pigeon stays 
through the winter The same is the nature ot the quail, 
unless a few individuals both of the turtle and quail remain 
behind in sunny spots. The phatta and turtle assenible in 
lar^ floL-ks when they deport, and again at the season of 
their return, ITie quails, when they commence theii 
flight, if the weather is fine and the wind in the north, go in 
jjfiirs, and have a successful voyage. If the wind is south 
it goes bard with tliem, for their flight is slow, and thia 
wind is moist and heavy. Those that hunt them, therefore, 
pursue them when the wind is in the south, but not in fine 
weather. They fly badly on account of their weight, for 
their body is large. They therefore make a noise as they 
fly, for it is a toil to them. 

6. When they come hither they have no leader, but when 
they depart hence, the glottis, ortygometra, otus, and cy- 
chramus, which colls them together at night, accoinpauy 
them ; and when the fowlers hear this sound, they know 
that tliey will not remain. The ortrgometra in fonn resem- 
bles the birds which inhabit marshes. The glottis has a 
tongue which it projects to a great length. The otus resem- 
bles an owl, and has small feathers at its ears. Some per- 
sons call it the nycticorux, it is mischievous and imitative, 
it is taken like the owl, as it dances from side to side, one 
or other of the fowlers compassing it about. On the whole, 
birds with crooked claws have short necks, broad tongues, 
and a capacity for imitation. And so has the Indian hird, 
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the parrot, which is said to have a tongue lite a man. Tt 
becomes the most loquacious when intoxicated. The crow, the 
Bwan, the pelican, aud the small goose, are gregarious birds. 




Chapter XV. 

1. It has already been observed that fiah migrate from the 
deep water to the coast, and from the coast to the deep 
water, in order to avoid the exceaHea of cold and heat. Those 
that frequent the neighbourhood of the coast are better than 
those from deep water, for the feeding grounds are better 
and more abuodant. For wherever the buu strikes the plants 
are more frequent, and auperior, and more delicate, aa in gar- 
dens, and the black shore-weed grows near the land, and the 
other kinda rather resemble uncultivated plants. The neigh- 
bourhood of the coast is also more temperate, both in beat and 
cold, than the rest of the aea ; for which reason the flesh of 
fish which live near the shore is more compact, while that ot 
fiah from deep sea is watery and soft. The einodon, eantha- 
ruB, orphoa, chrysophrys, cestreua, trigia, ciehla, draeon, calli- 
onymus, cobius, and all the rock fish live near the shore. The 
trygon, aelache, the white congers, the channa, erythrinus, 
and glaucuB inhabit deep water. The phagrus, scorpius, the 
black conger, the mursena, and coccyx occupy either Bitiia- 
tion indifferently. 

2. They vary also in different places; as in the neigh bnur- 
hood of Crete the cobius and all the rock fish are fat. The 
tunny alao becomes go ?d again alter Arcturus, for it is not 
tormented by tlie (Bstrus after that period ; for which reason 
also it ia inferior during the Bummer. In lakes near the aea 
also there are aeveral kinds of fish, as the salpa, chryeophrys, 
trigia, and nearly all the rest. The amia also is found in 
BUeh Bituations ae in the vicinity of Alopeconnesua, and iu 
the lake of Bistouia there are many fish. Many of the coliw 
do not enter the Poutus ; but they pass the summer and 
rear their young in the Propontis, and winter in the ^geau. 
The thynnus, pelamis, and amia enter the Pontua in the 
wring and pass the summer there, and so do nearly all the 
rhyaoea aud the gregarious fish, Many fiah are gregarioua, 
and gregarious fish have a leader of the shoal. 

3. They ail enter tlie Pontua for the sake of tfae food 
(for the pasture is more abundant and superior, on accoimt 
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of tiio freali water), and fur fear of the large creoturcB, 
wIiiL'h oiv Binaller there; and except the phocona and dol- 
phin, there is no otiier found in the Pontus ; and the dolphin 
IS Binnll, hut when we leave the Pontus we find a larger 
diilpliiii. They enter tliis aea for the sake of food and reur- 
iiif; their young ; for the situation is better for this purpoBe; 
and tlie fresh sweet water nourishes the young fry. when 
they tnve reared their young, and tbe fry begin to grow, 
tliey migrate immediately after the Pleiades. If the soutli 
wind blow during the winter, they leave the place more 
slowly ; but witb a north wind they swim faster, for then 
the wind helps them along. Tbe small fry is captured in 
the neighbourhood of Byzantium, for they make no long 
stay ill the Pontua, 

4. The other fish are seen both in their egress and ingress. 
The trii.'bia is only seen as it enters, aod is not observed to 
leave again; and if one is captured at Byzantium, the fisher^ 
men purify their nets, for it ia unusual for them to return. 
The reason is this : these are the only fish that swim up into 
the later, and when this river divides they swim down into 
the Adriatic. The following is a proof; for the converse 
happens here, and they are never captured entering the 
Adnatic, but as they leave it. 

5. The tunnies, as they enter, swim with their right side 
to tbe shore, and leave with their leil side to the shore ; and 
some persons say that they do this because they see better 
with their right eye, and ttieir sight ia naturally dim. Tbe 
rbyades move during the day, and in the night remain quiet 
and feed, unless the moon is bright, in which case th^ con- 
tinue their journey and do not rest themselves. And some 
persons engaged about the sea say that after the winter 
solstice they do not move, but remain quiet wherever they 
may be till the equinox. 

6. The coliffi are taken as they enter, but not as they 
return. The best are taken in the Propontia before the 
breeding season. The other rhyadea are captured more 
frequently as they leave the Pontus, and are then in perfec- 
tion. Thoae that swim near tbe shore are the fattest when 
captured ; and the farther they are away, the more lean they 
■re ; and frequently, when the south wmo blows, they swim 
3ut in compauy with the coliffi and mackerel, and are taken 
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lower down rather than at BjKantiiitn. ITiia ia the nature 
-of their migrations. 

CUAPTEB XTI. 

1. Laud ftnimalB have also the same disposition for con- 
cealment. For in winter they all hasten to eonceal them- 
aelves, and appear again when the season becomes warmer. 
Animala conceal themaeSvea to guard against the excesaes 
of temperature. In some tlie whole race is concealed ; iu 
othera only a part of them. All the testacea conceal thein- 
aelvea, as those which are marine, the purpura, whelk, and 
all that class ; hut the state of couceaiment ia more con- 
spicuous in those which do not adhere to rocks ; for these 
also conceal themselves, aa the pectens. Some have an 
operculum on ttieir exterior, as the land snails ; and the 
alteration of tliose that are not free ia inconspicuous. They 
do not all conceal themselves at the aame period ; for the 
Huaila are torpid during the winter, the purpura and wbelk 
for thirty day a under the dog star, and ttie pectena at the 
aame period. Most of them conceal themselves in very- 
cold and very hot weather. 

2. Almost oU insects become torpid, except those which 
dwell in the habitations of men, and those that perish and 
do not survive for a year. They are torpid in the winter. 
Some conceal themselves for a good while, othera only iq 
the coldest days, aa the bees, for these also conceal them- 
selves. This ia ahown by their not touching the food which 
is prepared for them ; and if any of them creep out, they 
appear transparent, and plainly have nothing in their sto- 
mach. They remain at rest from the setting of the Pleiades 
until the spring. Animaia pasa their torpid atate in warm 
placea, and in the spots they are accustomed to inhabit. 

CiiArTEK XTII. 
1. Many aanguineoua animala become torpid, as those which 
are furnished with scales, the serpent, lizard, gecko, and 
the river crocodile, during the four winter months in which 
they eat nothing. Other serpents conceal themseives in the 
earth, but the viper lies hidden among stones. Many fiah 
also beconte torpid, especially the hippurua and coracinui 
dnring the winter ; for these alone are never taken but a I 
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certain Masons, which never vary, Almost aU the renb aro 
taken at all seasoua. The lamprej', orphue.and conger con- 
ceal themBelvee. Tbe rock fisn conceal tliemselvea in pairs, 
an the cichla, cottjjjiius, and perca, the mole with the female, 
in which way alao they prepare for their youtig. 

2. The tunny couceala itself during winter in deep 
places, and they become fattest at this season. The Beasnn 
of capturing them commences with the rising of Pleiades, 
and. continues to the end of the setting of Arcturus. All 
the rest of their time they remain quiet in concealment. A 
few of these are taken during the period of their coocealment, 
and BO are some other hybernating creatures, if they are ■ 
disturbed by the warmth of their abode or the unusual 
mildness of the season. For they come out a little from 
their boles to feed, and ako when the moon is full. Most 
fish are better tested during the period of concealment. The 
primodes bury themselves iu tiie mud. 'lliis is shown by 
their not boinc taken, or their seeming to have a great deal 
of mud on their bai'ks and their fins pressed down. 

3. In spring, however, they begin to move and come to 
the shore to copulate and deposit tneir ova. At tliis seaaoa 
they are captured full of ova, and then also they appear to 
he in season, but are not so good in autumn aua winter. 
At the same season also the males appear to be full ot 
melt. When their ova are small they are taken with diffi- 
culty ; but as they grow larger many are taken when they 
are infested by the cestrus. Some fish bury themselves in 
sand, others in mud, with only their mouths above the eurface. 
Fishes usually conceal themselves only in the winter. The 
malacostraca, the rock fishes, the batus, and selache only ia 
the most severe weather. This is shown by the difficulty of 
capturing them in cold weather. 

4. iSome f sh, as the glimcus, conceal themselves in sum- 
mer time ; for this fish hides itself for siity days in the 
summer time. The onus and the chrysophrys hide them- 
selves. The reason for suppoeinc that the onus hides itself 
for a long while appears to be that it is captured at long 
intervals; and the influence of the stars upon them; and 
especially of the dog-star, appears to be the cause of their 
hiding themselves in summer time, for the Bva is then dia- 
turb^. This is most conspicuous iu the Bosphorus j for 
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the mud is thrown up, and the fish are thus brought to the 
Burrace ; and they any that, vhen the bottom m disturbed, 
more fish are often taken in the Bame cast the Becond thau 
the first time ; aud alter much raid animals make their 
appearance which before were either not seen at all or but 
seldom. 

Chapteb XTIII. 
1. Makt kinds of birds aJao conceal them.selve8, and they 
do not all, as some suppose, migrate to warmer ciimatea ; 
but those which are near the places of which they are 
permanent inhabitants, as the kite and swallow, migrate 
thither ; but those that are farther off from such places do 
not tiiigrat«, but conceal themselTes ; and many swaliuit-a 
have been seen in hollow plains almost stripped of feathers ; 
aud kites, when they first showed themselves, have come 
from similar situations. Birds with crooked claws, and 
those also with straight claws, conceal themselves 
minately ; for the stork, hhu/kbird,' turtle dove, and lark hide 
themselves, and by general agreement the turtle dove moat 
of all, for no one is ever said to have seen one during the 
winter. At the commencement of hybernation it is very fat, 
and during that season it loses its feathers, though they 
remain thick for a long while. Some of the doves conceal 
themselves ; others do not, but migrate along with the swal- 
lows. The thrush aud the starling also conceal themselves, 
and among birds with crooked claws the kite and the owl are 
not seen for a few days. 

Chaptee XIX. 
1. Among viviparous quadrupeds the porcupines and bean 
liybernate. It is evident that the wild bears conceal them- 
selves; but there is some doubt wliether it is on account of 
the cold or from any other cause, for at this season both the 
males and females are so fat that they cannot move easily. 
The female also produces her young at this season, and hides 
lierself until the cubs are of an age to be led forth, 'litis 
she does iu the spring, about three months after the solstice, 
and she coutinues invisible for at least forty days. During 
fourteen days of this period they say that she does not move 
at all. For more than this period alterwards she remaini 
KilrrufoCi Turdiu nieruk, 5(faei, blackbird, bu' probably moretliu 
one kind of Unl if ti eluded under the same name, Compure tl, 36| & 
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inviflible, but moves about and is awake. A pregnant bear 
has either Bever or verj rarely been captured ; and it ia 
quite plain that thej eat nothing during the whole of this 
ppriod ; for they never come out ; and il' they are captured, 
their stomach and entrails appear to be empty ; and it ia 
said that, bei-aune nothing ia presented to it, the intestine 
sometimee adheres to itself; and, therefore, nt their tirst 
emergence, they eat the Brum, in order to open the eutroil 
ttnd make a passage through it, 

2. The dormouse livbemates in trees and ia then very 
fat, and the white l*ontic mouBe. (Some liybtruatiug 
animolg cast their old age, as it is called. This is the outer 
skin and the coverings at the period of birth.) It has al- 
ready been observed, that among viviparous animola with 
fret there is some doubt as to the cause of the hybematiou 
of bears ; but almost all animals with scales hybemote and 
cast their old age ; that is, all that have a soft skin and no 
shell, ae the tortoise ; for both the tortoise and the einya 
belong to the class of animals with scales ; but all such oa 
the gecko, lizard, and especially the serpents, cast their 
skins ; for they do this both in the spring, when they first 
emerfje, and again in the autumn. 

3. The viper also costs its skin both in the spring and 
autumn, and is not, as some persons say, the only serpent 
that does not cast He skin. When serpents begin to cast 
tbeirskin,it is first of all separated from their eyes ; andto 
those who do not know what is about to happen they appear 
to be blind. After this it is separated from the head, for 
first of all it appears entirely white. In a night and day 
the whole of the old skin is separated from the commence- 
ment at the head to the tail ; and when cast it is turned in- 
side out, for the serpent emerges as the infant does from 
the chorion, 

4. Insects which cast their skins do it in the same wayoa 
the sitpha, empis, and the coleoptera, as the beetle. All 
creatures cost it after birth; for in viviparous animals the 
chorion is separnted, and in the venniparous, as bees and 
locusts, tliev emerge from a case. The grasshoppers, vghen 
they cast tneir skins, sit upon olives and reeda. When the 
case is ruptured, they emerge, and leave a little fluid behind 
them, and after a short time they fly away and sing. 
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S. Among mnrmo creatures the L-nrabi and aistaei cast 
their akina either in apring ur autuiiiD, after hnving depo- 
sited their ova; and carabi have been sometimeo taken with 
a soft thorax, because llieir ehell was ruptured, while the 
lower part, which was not ruptured, was hard. For the 
procesH is not the same in tliem as In serpents. The earahi 
remain in concealment for about five montlis. The crabs 
also cast their old skin, certainly those which have soft 
sheila ; and the; say that those which have hard sheila do 
the same, as the maia and graus Wlien they have cast 
their shells, the new shells are first of all soft, and the 
crabs are unable to walk. They do not cast their skins 
once only, but frequently. I have now described when and 
how auiuiftls conceal themselves, and what creatures cast 
their skin, and when they do so. 

Chapteb XX, 
1. Animals are not all in good health at the same season, 
nor in the same liegrees of heat and cold. Their health and 
diseases are difierent at different seasons in various classes, 
and on the whole are not alike in all. Dry weather agrees 
with birds, both in respect of their general health and the 
rearingof their young, and especially with pigeons; and wet 
weather, with few esceptions, agrees with fish. On the con- 
trary, showery weather generally disagrees with birds, and 
dry weather with fish ; for, on the whole, abundance of drink 
does not agree with birds. 

2. For the birds with crooked claws, generally speaking, 
ns it wae before remarked, do not drink. But Hesiod was 
ignorant of this circumstance ; for in relating the siege 
of Nineveh he represents the presiding eagle of the augury 
drinking. Other birds drink, but not much ; neither do any 
other oviparous animals with spongy lungs. The sickness 
of birds is manifest in their plumage ; for it is uneven, and 
has not the same smoothness as wlien they are well. 

3. The generality of fish, as it was observed, thrive the 
most in rainy years ; for not only in such seaaonH do they 
obtain a greater supply of food, but the wet weather agrees 
with them as with the plants that grow on land; for 
potherbs, even if watered, do not grow so well as in wet 
weather. The same is the ease with the reeds that grow in 



; for they never grow, aa we may say, except in rain^ 
weather. 

i. And thia ie the reason why so many fish migrate eveir 
summer into the Pontua ; for the number of rivera which 
JIow into it render the water fresh, and also bring down a 
supply nf food, and many Bah alao aacend the rivers, and 
flourish in the rivere and lakea, hb the amia and mullet. 
The cobii also become fat in the rivers ; and on the whole, 
thoae places which hai'e the largest lakea furnish the most 
excellent fish. 

5. Of all kinds of water, summer showers agree beat with 
fiah ; and if the spring, summer, and autumn have been wet, 
B fine winter. And to apeak generally, if the senaou is 
healthy for mankind, it wilt he the same for lish. They do 
not thrive in cold places. Thoae i^hich have a stone in their 
head, as the cbroniis, labrai, sctiEna, and phugrue, suflfer 
most in the winter ; for the refrigeration of the atone causes 
them to freeze and he driven on ahore. 

6. Abundant rain confers health on most fiali ; liut the 
contrary is the case with the mullet and ceplialus, which 
some cuil nmrinue ; for if there is a great supply of raia 
water, they soon become blind. The cephali are particu- 
larly liable to this disease in the winter; for their eyes 
become white. When captured they are lean, and at last 
perish altogether. They do not, however, appear to suffer 
so much from the wet as from the cold ; for in other places, 
and eapecially in the swamps in the neighbourhood of the 
ArgiveNaupiia, many are found blind in severe weather, and 
many alao are taken with white eyea. 

7. The chrysophrys also BufTera from the cold ; the arach- 
nas from the heat, which makes it lean. Dry seaaona agree 
better with the coracinua than with any other fish, and for 
tilts reason, because it Is generally warm in dry weather. 
Particular localities are favourable to diiferent apecica, oe 
either the neighbourhood of the land, or the deep waters to 
those which only frequent one of theae localities, or parti- 
cular places to thoae which frequent both. There are 
eapecial places in which each of them thrive ; but, gene- 
rally apeaking, they prefer places fuU of aea weed : for 
those which inhabit placea with plenty of food are generally 
'ound to be fatter ; for those that eat fuci obtain plenty di ■ 



fooil, while those that are camiyorous find at abuudant 
supply of fish. 

8. They are hIbo affected by northern and southern aspects, 
for the long fish thrire beet in northern situations, oiid 
in northern places in the eummer time more long fish 
than flat fish are taken in the same locality. The tuimy 
and xiphia Buffer from the ffistrua, at the rising of the dog- 
star, for both these fish at tine season have beneath their 
fine a little worm nMcli is caUed ceHtrue, which reeembles a 
scorpion, and ie abont the size of a spider ; tliey suffer ho 
mueh from this torment that the siphiaa leaps out of the eea 
as high as tbe dolphin, and in this manner frequently falls 
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. Tbe tunny delights in warm weather more than any 
other fish, and they resort to the eand near the sea'Shore for 
the sake of the warmth, and there they float on the surface ; 
the small fish are safe because they are overlooked, for large 
fish pursue those of a moderate eixe. Tbe greater portion of 

the ova and melt are destroyed by the beat, for 

whatever they touch they entirely destroy, 

10. The greatest number of fiah are taken before Bunriee 
and after suneet, or just about sunrise and sunset, for the 
casta made at this period are called seasonable. For this 
reason the fishermen take up their nets at this time, for 
tbe Bight of the fish is then most readily deceived. During 
tbe night they remain quiet, and at niid-day, when the 
light ie strong, they see very well. 

11 ■ Fish do not appear to be subject to any of those pesti- 
lential diseaeee which so often occur among men and quad- 
runeds, as the horse and ox, and other animals, both domestic 
ana wild. They appear, however, to suffer from ill health, 
and the fishermen considerthat this is proved by tlie capture 
of some lean, and apparently weak individuals, and others 
that have lost their colour, among a number of fat ones of 
the same kind. This is the nature of sea- fish. 

12. No pestilential disease Bttacks river and pond fish, 
though some of them are subject to peculiar diseases, as the 
glaniB, from its swimming near the surface, appears to be 
utar-struck by l.Se dog-etar, and it ie stupefied by loud 
thunder. The carp suffers in )lie same way, but not h 
■everely. The glauie, in ehallow water, is often destroyed 
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by the ilragon -serpent. Iti the ballerus and tiloti a worm ia 
produced, uuderthe influence of the dog-stnr, wlitch makes 
them rise to the suriate and become weak, and when they 
come to the surface they are killed by the heat; aviolent dis- 
ease attacks the cbalcix, wliich ia deetroyed by a number of 
lice, which are produced under its gills ; no other fish appear 
to be subject to such a^ dieease. 

13. Fiahea are poisoned with the plant called mullein, for 
wliich reason some persons capture them by poisoning the 
waters of rivers and pon da ; aud the Phceniciana poison the 
sea in the same way. lliere are two other plana wliich are 
adopted for the capture offish ; for since fish avoid the deep 
parts of rivers iu cold weather (for even otherwise the river 
water ia cold), they dig a ditch through the land to the river, 
which they cover over with graaa and atones so aa to resemble 
s cave, with one opening from the river, and when the frost 
comes ontbey capture the fish with a basket. The other mode 
of fiahing is practised both in summer and winter. In the 
middle of the stream they raise a structure with faggots and 
atones, leaving one part open for a mouth ; in this a basket 
ia placed, with which they catch tlie fish, as they take away 
the stones. 

14. Bainy years agree with all the testacea except the pur- 
pura ; thia is a proof of it, if placed near the mouth of a 
river, they take the fresh water, and die tlie same day. The 
purpura wilt live about fifty days after it has beeu taken. 
They are nourished by each other, for a plant like a fucua 
or moss grows upon their shells. They say that whatever ia 
CDBt to them for food is done for the sake of weight, that 
they may weigh the more. 

15. Dry weather is iujurioua to other testacea, for it 
renders them fewer in quantity and inferior in (|uality, and the 
pectena become more red. In the Pyrrh^anEuripus thepec- 
tens perish, not only from the instrument witii which the 
fishermen scrape them together, but also from dry weather. 
The other testacea thrive in wet weather, because it makes 
the sea-wnter fresher. The cold of the Pontus and of the 
rivers that flow into it renders bivalve shells rare. The uni- 
valves, however, are fro^^n in cold weather. This ia tha 
nature t,t aquatic animals. 
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Chafteb XXI. 



1, Amosh quadrupeds, swine sufier from tbree diaeasea, oiie 
of these ia csUed gore tliroat, in which the parts above the 
jaws nnd the brenchia become inflamed ; it inaj' also occur in 
other parts of the body, and freq^uently seizes upon tlie foot, 
and eometimea the ear. The neighbouring parts then be-, 
come putrid, until itreadiesthelungs, when the nnimal dies ; 
the diBease spreads rapidly, and theammal eats nothing from 
the period ot tlie commencement of the disease, be it where 
it will. The swineherds have no other remedy but the 
eieision of the part before the disease has spread far. 

2. There ore two other diseases which are both called 
craura. One of them consists in a pain and weight in the 
head, with which many of them are afflicted ; the other is 
an excessive al vine discharge. This appears to be incurable. 
They relieve the former by the application of wine to the 
nostrils, and washing them with wine. Eecovery from thia 
disease is difSciilt, for it generally carries them off on the 
third or fourth day. 

3. They suffer particularly from sore throat, when the 
summer bears Bhundanlly, and they are fat. The fruit of 
the mulberry is good for Ihem, and abundant washings 
with warm water, and scarification beneath the tongue. 
If the flesh of swine is soft, it is full of small lumps 
(cbnlonat) about the legs, neck, and shoulders; for in these 
parts the chalazie are most frequent. If there are but a few, 
the flesh is sweet ; if many, it becomes very fluid and soft 

4. Those which have these ehalazs are easily distinguished ; 
for they exist in the greatest numbers under the tongue, 
and if the hair is plucked from their majie it appears 
bloody undemeuth. Those which have chalazse ennnot keep 
their hind lege still. They are not thus affected aa long as 
they BUck. The grain called tipha, which also forms excel- 
lent food, is the remedy for the ehalazae. Vetches and figs 
are useful both fcr fattening and rearing pigs ; and on the 
whole their food should not be all of one sort, but varieii ; 
for swine, like other animals, derive advantage from a 
change in their food ; and they say that at tlie same time 
their food ought to inHiite them, and to cover them bolh 
»ith flesh and fat. Acorns are good for their Ibod, but 



make their fleah watery ; and if they eat too mflnv while 
pregnant, they produce abortionB, as nheep also do; tor 
these aniraale evidently aiifler this frum eatiDg acorns, 
The swioe is the only creature that we know of which 
has chalazai in its fleali. 

ClIAPTEB XXII. 

1. Dogs suffer from these diseaaes which liave received theae 
names, Ivtta, cynonche, podagra,. The lytta produces mad- 
neaa, and they infect every creature wliicK they bite, except 
maukind, with the same diseaae. This disease is fatal to 
doga and to any other animal they may bite except man. 
The cynauche also is fatal to doga ; ar.d there are compara* 
tively few which recover from the podagra. Caraela alao are 
seized with lytta. (The elephant does not appear to suffer 
from any other iafirmity eicept flatulency.) 

2. Gregarious oiea Buffer from two diseaaea, one called 
pod^a, the other craurus, The podagra alfectB their feet^ 
but it is not fatal, nor do they lose their hoofa. They derive 
benefit from their horns being smeared with warm pitch. 
When attacked with craurus, their breathing becomes warm 
and tliick. lever in mankind is the same as craurus in cattle. 
It ia a aign of thia disease, when they hani? down their ears 
and will not eat. It soon proves fataJ^ anil when dJasected, 
their lungs appear putrid, mwm ■^.ft, . 
Chapter XXIII. 
1. Horses when grazing are free from all diseases except 
podagra ; from thia they suffer, and sometimea lose their 
hoofs, which grow again as soon aa they are lost, and the loss 
of the hoof usually takes place as soon as the first recom- 
mences ita growth. It ia a sign of the disease when the 
right testicle throbs, orwhen awrinkled hollow place appears 
a little below the middle of the noae. Horses that are brought 
up in a domestic afAte Buffer from several other diaeaaes ; 
they are attacked with a disorder in their bowets, and it is 
a sign of the disease when they drag their hind legs up to 
their fore lega, and keep them under in auch a way that they 
almost strike together; if they go mad after having ab- 
stained from food for several days, they are relieved by 
bleeding and castration.' 
2. The tetanus is another diseaae of horses, which 
' The paeeage is ultogcther coiTUiit. 
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recognised ; all the veins, and the head and nei-k are extended, 
and their legs are stiff whet tliey walk ; the horseB also become 
full of corrupt matter. They are aluo attacked by another 
disease in which they ore said to have the orithia ;' the soft- 
ness of the roof of the mouth, and lieated breath, are the 
signs of this disease, which is incurabie, unless it stays of 
its own accord. Another disease is called nyinpliia,' which 
is relieved by the sound of a flute ; it eausea them to hang 
down their heads, and when anyone mounts they rush for- 
ward until thev run against somL'thing. The horse is always 
dejected if afiicted with madness ; this is a sign of it, if 
it lays down its ears upon it.i mane, and then draws them 
forward, and pants and breathes hard. 

8. These also are incurable if the heart is affected. It ia 
a. sign of this disease if the animal suflera from relai- 
ntiou. And if the bladder alters its position, difficulty in 
making water is a, sign of this disease ; it draws up the houfa 
and loins. It is also fatal for the horse to swallow the sta- 
phitinus, which is of the same size as the spondyla. The 
bite of the shrew mouse is injurious to other animals also ; 
it causes sores, which ara more severe if the creature is preg- 
nant when it bitea, for the sores then break. If they are not 
pregnant, the animal does not perish. The creature called 
chalkis by some persons and zygnia by others, inflicts either 
a. fatal or very painful bite. It resembles a small liz-ard, and 
is of the same colour as the serpent called the blind worm. 

4. And, on the whole, those who understand horses aay 
that both these animals and sheep suffer from all the in- 
firmitiea with which mankind is afflicted. The horse, and 
every other beast of burden, is destroyed by the poison of 
sancmroch.* It is dissolved in water and atrained. The 
pregnant mare casts her young with the smell of a lamp gc 
out. This also happena to aome pregnant ifl-""*"" ''''■ 
the nature of the diseases of horses. 

5. The hippomanes, as i. ia called, is said to be produced 
upon the foals ; the mares when they have bitten it oA' lick the 
fooi and cleanse it. The fables on this subject have been in- 
vented by women and ciiarmers. It ia, however, agreed that 
mares before parturition eject the substance called polion. 

6. Horses recognise again the voices of any with whidi 

' Indigealion caused bv eating barley when heated, 
' Fhrensy, ' iUd eulphoret of anemc. 
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they may have fought. They delight in meadows 
niurahes, nod drink dirty water ; aud if it is clean, they fin 
disturb it with their hoof, and then drink and wash thei 
selves. And on the whole, the Iiorae is an animal fond 
water, and still more fond of moisture ; wherefore, aU 
the nature of the river-horse ia thus constituted. la th 
respect the ox is very different from the horse, for it w 
Dot drmk unless the water is clean, cold, and unmixed. 

Chapter XXI V. 

1. Asses only suffer from one disease, which is called mel 
which dntt attacliB the head of the animal, and causes 
thick and bloody phlegm to flow from the nostrils. If i\\ 
disease e.itcnds to the lungs, it is fatal ; but that which fin 
attacks the head is not so. This animal cannot bear col< 
for which reason there are no asses in the vicinity of tb 
PontuH and in Scythia. 

Chai-tee XXV. 
1. Elephabtb sufiier from flatulent diseases, for whiif 
reason thev can neither evacuate their fluid or solid excM 
meuts. If they eat earth they he<!ome weak, unless uso 
to such food. If it ia accustomed to it, it does no haroi 
Sometimes the elephaut swallows stones. It also auffei 
from diarrhoea. "When attacked with this complaint, they m 
cured by giving them warm water to drink, and hay dipp6 
in honey to eat ; and either of these remedies will stop th 
disease. When fatigued for want of sleep, they are cure 
by being rubbed on the shoulders with salt and oil, aa 
warm water. When they suffer from pain in the shoulder 
they are relieved by the application of roasted swine' 
flesh- Some elephants will drink oil, and some will not 
aud if any iron weapon ia struck into their body, the w 
which they drink assists in its expulsion ; and to thoB 
which will not drink it, they give wme of rice cooked w" 
oil. This, then, ia the nature of quadrupeds. 

ClTAPTEB XXVI. 
I. Insects generally thrive when the year ia of the m 
kind as the seasoa in which they were born, such as 
spring, moist aud warm. Certain creatures are produ 
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in beehives, which destroy the combs, and a little spinaing 
worm, which deBtroys the was. It ib called cleruB, or by 
Bume perBOQS pyrausteB. Tliis creature produces a. Bpider- 
like animal like itself, which Cannes aicknesB in the liive, 
and another creature like the moth, which flieB round the 
candle. This produces a creature filled with a woolly sub- 
stance. It IB not killed by the bees, and ia only driven out 
by smoking it. A kind of caterpillar also, which ia called 
teredo, is produced in the hives. The bees do not drive it 
away. They Buffer most from diseases when the woods 
produce flowers infected with rust, and in dry eeasone. All 
insects die when plunged in oU, and moat rapidly if their 
head is oiled, and they are placed in the auu. 

Chjlptek XXVII. 
1. AstMALS also differ in their localitiea i for some are en- 
tirely absent from some localitiea which exist in others, 
though small and shortlived, and not thriving. And fre- 
quently there will be a great difference even in adjoining 
places, as the grasshopper is found in some porta of Milesia, 
and iB abaeut trom those in the immediate vicinity. And in 
Cephalenia a river divides tlie country, on one side of which 
the graaahopper is fouud, and not on the other. 

2. In Poroselene a road divides the country, on one side 
of which the weasel is found, and not on the other. In 
Bisotia there are many moles in the neighbourhood of 
Orchomenns, but in the adjoining Lebadian district there 
ore none, nor if they are imported, are they willing to bur- 
row. If hares are taken into Ithaca they will not live, 
but are Been dead on the aea coast, turned in the direction 
in which they were brought. In Sicily the hippomyrmei 
is not found, and in Cyrene tliere were formerly no croak- 
ing froge. 

3. In ail Libya there ia neither wild boar, nor at:^, ult 
wild goat. And in India, Ctosias, who is not worthy "of 
credit, sajs, there are neither domestic nor wild swine ; but 
the eisanguineouB and buvrowiug tribea are all large. In 
the FontuB there are no malacia, nor all the kinds of tea- 
tacea, except in a few places ; but in the Hed Sea all the 
teacacea are of a great size. In Syria there are sheep with 
tails a cubit in width, and the ears of the goats are a spaa 
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ftQil Tour Sngere, and some of them bring their ears down 
to the ground ; and the oxen, like the camels, have a mane 
upon tlie point of tlie shoulder. In Lycia the goata are 
■horn aa the sheep are in other places, 

4. In Libya the homed rama are horn at once with horna, 
and not tlie males only, as Homer says, but all the reat also. 
In the part of Scythia near the Pontua, the contrary ia the 
ease, for they are bom without homa. And in Egypt some 
of the cattle, aa the' osen and sheep, are larger tlian in 
Greece, and others are smaller, as the doga, wolves, hares, 
fosea, ravens, and bawka. Others are nearly of the aame 
size, as the crowa and goata. This difference originates in 
the food which is abundant for some, and scarce for others. 
For the wolves, hawka, and carnivorous creatures food ia 
scarce, for there are but few small birda. For the dasypus 
and others which are not caruivoroua, neither the hard nor 
■oft fruita are of any long continuance. 

5 The temperature is also very influential ; for in Illy- 
ria, Thrace, and Epirus, the aases are small. In Hcythia, 
and Celtic countriea, they do not occur at all, for in tbeae 
places the winter is severe. In Arabia the lizards are more 
than a cubit long, and the mice are muL-h larger than those 
which inhabit our fields, their fore legs being a span long, 
and their hind le^ as long aa from the first joint of the 
finger .... 

6. In Libya, the serpents, as it has been already remarked, 
are very large. For some persons say that as they sailed 
along the coast, they saw the bones of many oxen, aud that 
it was evident to them that they had been devoured by the 
aerpenta And as the ships passed on, the serpents attacked 
the triremes, and some of them threw themselves upon one 
of the triremea and overturned it. There are more lions in 
Europe, aud especially in the country between the Ach^ 
lous and the Nessus. In Asia there are leopards which 
are not found in Europe. 

7. On the whole, the wild animala of Asia are the fiercest, 
those of Europe the boldest, and those of Libya the most 
varied in form ; and it has passed into a proverb that Libya 
is always producing aomething new. For the want of 
water brings many heterogeneous animals together at the 
drinking placea^ where they copulate aud produce young, if 
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their periodfl of gestation happen to be the same, and their 
Biee not very different. The desire of driukiDg inakes tliem 
gentle to each other, for they difier from the animals of other 
uountries, in wanting to drink more in winter than in suin- 
mer ; for on account of the great want of water during the 
Hummer they are habituated to do without water ; and if 
the miL-e drink they die. 

8. Other animala are produced by the intercourse of 
heterogeneouB creatures, as in Cyreoe the wolves copulate 
with the dogB, and produce young ; and the Laconian dogs 
are bred between a dog and a foa. They say that the In- 
dian doga are derived from the tiger and the dog ; not di- 
rectly, but from the third mixture of the breeds ; for they 
Bay that the first race was very fierce. They take the doga 
and tie them up in the desert. Many of them are devoured, 
if the wild animal does not happen to desire sexual inter- 
eoui«e. 

Chapteb XXVIII. 

1. DiFFEHBNT localities produce a variety of diapositiona, 
OS mountainous and rough places, or smooth plains. They 
are more tierce and robust in appearance in mountains, aa thei 
swine of Athoa ; for the males of those which inhabit the 
plains cannot endure even the females of the other kind : and 
different situations have great influence on the bito of wild 
animals. All the scorpions about Fharus and other places 
are not painful, but in Caria and other localities they are 
frequent, and laige, and fierce, and thi-ir sting is fatal to 
either man or beast, even to sows, which are but little infiu- 
enced by the bite of other crtatuies, and black bows 
are more easily affected than othirs The awine die very 
soon after being stung, if they come near the water 

2. The bite alao of serpents varies much ; for in Libya 
the asp is found, from wliich they form a septic poison, 
which is incurable. In the plant silphium is found a small 
serpent, for the bite of which a remedy has been discovered 
in a small stone, which is taken out of the tomb of one of 
the ancient kings ; this they drink dipped in wine. In 
some parts of Italy the bite of the gecko is found to,be 
tittal. If one poisonous animal eats another, as, if .a. 

' PrubuUj HSEuI'mllda. 
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riper eats a Bcorpion, its bite ie the most fatal of all. 
Tbe saliva of a man is bostile to tnoet of them. There 
is one Bmatl eerpeot, which some persoDs call hierus, 
which is avoided even by large serpents. It is a cubit 
!oDg, and appears rough. Whatsoever it bites imme- 
luediately becomes putrid in a circle round the wound. 
There is also a small serpent io India, the only one for 
which there ia no remedy. 

Chaptee XXIX. 
1. Ajtiualb also differ in being in good condition or not 
during gestation. The testacea, as the pecteus and the ma- 
Incostraca, as the oarabi and such like, are best when preg- 
nant ; for this word is also used of the testacea, Tor the 
malacostraca have been observed both in tbe act of copula- 
tion and oviposition ; but none of the testacea have ever 
been seen so occupied. The malacia, Buch as the teuthis, 
aepia, and polypus, are most eicellent when pregnant ; and 
almost all fish are good during the early part of the period ; 
but as the time advances some are gooa and some not so. 

2. The m^nis thrives during gestation. The form of the 
female is round, that of the male longer and broader. And 
when the period of gestation commences in the females, the 
males become black and variegated, and are not fit to eat. 
Some persona coll them tragi at this period. Those which 
are called cottyplnis and cichla also change their colour ; 
and tbe caris also changes at this season and some birds, 
which are black in spring and afterwards become white. 

3. The phycta also changes its colour ; for it is white at 
all other aeasons, and variegated in the spring. This is the 
only sea fish that, as they say, makes a nest in which 
it depoaita its ova, The miEnis, as it was before ob- 
served, and the smaris also change their colours, and from 
being white in summer become black. This is particu- 
larly conspicuous about the fins and gills. The coracinus 
is beat when pregnant, and ao ia the mtenia. The cestreus, 
labrai, and nearly all creatures that swim are inferior at this 

4. There are a few which are good, whether pregnant or 
not, as the glaucus. Old fish also are inferior ; and old 
touuiea are not even fit for salting, for much of the Seah im 
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dissolved. The same thing also liappens with other fish. 
The older fish are distinguished by the size and hardness 
of their scales ; an old tunny has been taken which weighed 
fifteen talents, and the length of the tail was two cubits 
and a span. 

5. Biver and pond fish are most excellent, after depositing 
their ova and semen, and recovering their flesh. 8ome of 
them, however, are good while pregnant, as the saperdis ; 
and others bad, as the glanis. In all the male is better than 
the female ; but the female glanis is better than the male. 
Those which they call female e«ls are better than the males. 
They call them females, though they are not so, but only 
differ in appearancd. 
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Chapter I, 



1. Thk dispoeitions of obscure and short-lived animals a 
_ leae easily obaerred than those of long-lived animals ; for 
i -they appear to have a certain inclination towards each na- 
" tural affection of the aoul, such ae prudence and folly, 
• courage and cowardice, mildness and cruelty, and sucb other 
habite. Some also, which have the sense of hearing, appear 
to be capable of a certain degree of instrnction and disci- 
pline, both from one another and from mankind, for they 
not only distinguisb the difference of sounds but also of 
Bigna. 

2. And in all animals in which there is a distinction of 
the sexes nature has given a similar dispoeition to the males 
and to the females. This is most conspicuous in man, and 
the larger animals, and in viviparous quadrupeds ; for the 
disposition of the female is sorter, and more tameable and 
iubmissive, and more ingeuious ; as the females of the Lace- 
demonian dog are more gentle than the males. In the 
MoIoBsian race of dogs, those employed in hunting differ in 
no respect from other dogs ; wMle those employed in fol- 
lowing sheep are larger and more fierce in their attack on 
wild beasts. A mixture of the Molossian and Lacedemonian 
races is both braver and more capable of enduring fatigue. 

3. The females of all animals are less violent in their 

Passions than the males, except the female bear and pardalis, 
)r the female of these appears more courageous than the 
male. In other animals the females are more soft and insi- 
dious, less simple, more petulant, and more active ia the 
care of their young. The diaposition of the males is opposed 
to this ; for they are more passionate and fierce, more straight- 
forward, and less invidious. The vestiges of these dispoei- 
tiona exist, as we may say, in all, but are more coospicaoua 
in those which have the strongest moral habits, and moa' 
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aU in m&akind ; for the nature of the liumau subject is the 
most complete, so that these habita appear more conspicuous 
in mankind than, in other animals. 

4. Wherefore women are more compassionate and more 
readily made to weep, more jealous and querulous, more 
fond of railiDg,and more contentious. The female also is more 
Buhject to depression of spirits and despair than the male. 
She is also more sharoeleaa and false, more readily deceived, 
and more mindful of injury, more watchful, more idle, and 
on the whole less escitahle than the male. Oq the contrary, 
the male is more ready to help, and, as it has bceo said, 
more brave than the female ; and even in the malacia, if the 
■epia is struck with a trident, the male comes to help the 
female, but the female makes her escape if the male ii 

Craptee II. 

1, Ahihals often fight with each other, particularly those 
which inhabit the same places and eat the same food ; for 
when food becomes scarce, congeners fight together. They 
oay that seals which occupy the same locality will fight, the 
males with the males and the females with the females, until 
one party ia either killed or ejected by the other, and their 
cubs also will light in the same way. All animals also will 
fight with eamivoroua creatures, and these will fight with 
other animals, for they feed upon living creatures ; for which 
reason augurs observe the disputes and agreements of 
animals, coDsidering that their disputes betoken war, and 
their agreements peace with each other. 

2. "When supplied with plenty of food, animals that are 
naturally afraid of man and fierce appear to submit them- 
selvea to him, and to conduct themselves quietly towards 
each other. The care which is taken of animala in Egypt 
demonstrates this circumstance ; for even the fiei'cest crea- 
tures live together, when they have food enough, and are 

■ not in any want i for they become tame from tlie supply of 
their wants which they receive, as the crocodiles are tamed 
by the priests by the care which is heatowed on their food. 
The same thing may be observed in other countries and in 
their different parts. 

3. The eagle and the dragon are enemies, for the eagie 
feeds on serpents. The ichneumon and the spider are aJac 
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enemies, for the ichneumon h unto the spider. Among binia 
the ptscUia and the ]urk and the wood-pecker and chloreus 
are enemies, for thej eat eaeh others' e^». The crow and 
the owl bIbo are eaemtes; for at midday the croiir, takine 
advantage of the dim eight of the owl, secretly seizes and 
devours its egge, and the owl eats those of the crow during 
the night ; and one of these is master during the day, the 
other during the night. The owl and orchilus are enemies ; 
for the latter eats the eggs of the owl. During the day 
other birds fly round the owl, which is called " astonishing 
it," and as they fly round it pluck off its feathers. For this 
reason fowlers use it in hunting for all kinds of birds. 

4. The presbys contends with the weasel and crow, for 
they eat its eggs and young. Tlie turtle and pyraliis are 
foes, for their food and mode of life are the same. The 
celeUB and libyus, kite and raves are enemies; for the 
kite, from the superiority of its claws and flight, can 
take from the raven anything it may have caught, so that 
their food is the cause of their enmity also Those that 
obtain their food from the sea also are I'oes, as the brenthua, 
larus, and harpa. The triorches is a foe to the toad and 
the serpent ; for the triorchea eata the others, The turtle 
and chloreus are foes, for the chloreus kills the turtle, and 
the crow kills the bird called typanus. The little owl and 
all other birds with crooked cluwa eat the calaris, &om 
whence their enmity arises. 

5. The gecko and the spider are enemies, for the gecko 
eata apiders. The pipo is a foe to the heron, for it de- 
vours the eggs and young of the heron. Enmity also erista 
between the eegithus and the u»b; for the ass frequents thorny 
places, that it may aerateh ita aores, and by thia means, and 
when it brays it overturns the eggs and young of the a-githus, 
for they fail out of the neat from fear of the noiae, and the bird, 
to revenge this injury, flies upon the ass and inflicts wounds. 
The wolf is the enemy of the aas, bull, and fos ; for being a 
carnivorous animal, it attacks both oieu, aases, and foies. 
The foK and circus are enemies for the same reason; for 
the circus having crooked claws, and being carnivorous, 
attacks and inflicts wounds with its claws. 

C. The raven is an enemy to the bull and ass, for it fliei 
ronnd them and strikes their eyea. The eagle and the b — 
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»re foes, for the eagle liaa crooked clawB and attacks it, 
aad tlie other dies in defendiiig itself. The t^ealon is a ftte 
to the vulture, and the crei to the coIeuB, blackbird, and 
chlorion, which some pereons fabulously Bay derives its 
origin from a funeral pUe, for it destrojB both tuemselvea and 
their young. The sitta and trochilus are foes to the eagle, 
and the eagle, as well for this reaeon, as becauae it ii 
voroua, ia a foe to tliera all. 

7. The anthus is the enemy of the horse, for it drives the 
horse from its paature, fur the anthus alao feeds on grass ; 
it ia dim-sighted and not quick ; it imitates the voice of the 
horae, which it frightena by flying at it, and drives it irom 
itspaature; if thehoraecan Beueuponit.hewillkillit. The 
Mittiua liveB near rivers and marshes ; it is of a fine colour, 
and lives well. Theaaa attacks the colota, a creature which 
livCB in the manger, and prevents it from eating, by making 
its wav into ita nostrila. 

8. "Ihere are three kinda of heron, the black, the white 
Bort, and the one called a^terias ; of these, the bluck reata 
and eopulatea with difficulty, for it utters a cry, and, as they 
say, bleeds from the eyes during coition, and the process of 
parturition ia severe and painful ; it attacks creatures which 
injure it, aa the eagle, for it seizes upon it, and the fox, for 
this creature attacks it during the night, and the lark, 
which steals its eggs. 

9. The serpent is an enemy to the weasel and the hog, 
for if the weasel and serpent live in the same house they 
both require the same kind of food ; and swine eat serpents. 
The SBaolon ia a foe to the fox, for it strikes and pecks it, and 
destroys its young, for it has crooked claws. The raven and 
the fox are friendly, for the raven also attacks the fssalon, 
and so they help each other in the attack. The little owl 
and the tesalon are mutual foes, for both have crooked clawe. 
The little owl and the swan attack the eagle, and the Bwan 
ofteu comes off victorious. Of all birds the swans are most 
disposed to devour ' each other. 

10. Some animals are always ready to attack each other, 
and otherB, as mankind, only at particular times. The aai 
and the acanthis are ioes, for the latter feeds entirely on 
IhuruB, but the former only when they are tender. The on- 
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thus, acanthis, and eegithua are foes, nnd it is said that th« 
blood of the anthiis and fegithus will Eot mis. The ct^w 
aod heron are friends, and so are the eehoiaioQ, lark, 
laeduB, and celeus, for the celeus lives b; the side of rivera 
and thicketa, but the laedus lives amon£> rocka and moiin- 
tains, and is fond of the place in which it lives. The 
piphini, harpa, and kite are tHeuda ; the fox and the ser- 
pent aJsD, for both live in holes ; and the blackbird and the 
turtle. 

11. The lion and Jackal are foes, for both are carnivo- 
rous, and hve on the same eubstances. Elephants also 
fight fiercely with each other, and strike with their tusks ; 
tbe conquered sub mita entirely, and cannot endure the voice 
of the victor: and elephants difier much in the courage 
they eihibit. The Indiaus use both male and female ele- 
phants in war, though the femaks are smaller and for less 
courageous. The elephant can overthrow walls by strikiug 
them with its large tueka ; it throws down palm trees by 
striking thein with its bead, and afterwards putting its feet 
upon them, stretches them ou the ground. 

12. Elephant- hunting ia conducted in the following way : 
men mount upon some tame courageous animals ; when they 
hare seized upon the wild auimala they command the others 
to beat them till they fail from fatigue. The elephant- driver 
then leaps upon its ba4.-k and directa it with a lance ; very 
Boon after this they become tame and obedient. When the 
elephant- drivers mount upon them they all become obedient, 
but when they have no driver, some are tame and others 
not so. and they bind the fore legs of those that are 
wild with chains, in order to keep them quiet. They hunt 
both full-grown animals and young ones. Such is tite 
friendship and enmity of these wild animals originating in 
the supply of food, and the mode of life. 

Chapteb ni. 
1. Soke fish are gregarious and friendly together, others 
that are less gregarious are hostile. Some are gregarious while 
theyarepregnant,others during the season ofparturition. On 
the whole, the following are gregarious ; the tnnny, miBuia, 
cobius, boi, saurus, coracinua, siuodon, trigla, munena, 
uithia,eleginuB,atherinus,sarginus,bcIona, (mecon,) teutbuB, 
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iulmi, pelamiH, Hcombrus, and coliau. Some of these are both 
gregarious, auii live in pairs, for all the others pair together 
and some are gregarious at particular seaflona, as it haa beei 
SH,i<l, irhile they are pregnant, aud others in the eeason of 
depoaiting their ova, 

li. The labrai and ceatreus, though most hostile, will at 
certain aeaeons congregate with each other, for not only do 
congeuera congregate together, but all those which feed 
upaa. the same kind of food, where it ia abundant. The 
ceetreuH and the conger often survive after having been de- 
prived of their tail up to the anus, for the cestreua is eaten 
by the labras, and the conger by the murffina. The stronger 
are hostile to the weaker, for the strong fish eat the otiiers. 
[Hiis much concerning marine creatures. 

CHiPTEB rv. 

1. It has been already observed, that the dispoHitions of 
animtCa vary in cowardice, mildness, courage, gentleness, 
intelligence, and folly. The disposition of sheep, as I have 
said before, is fooliah, and without sense ; they are the moat 
cowardly of all animala, and steal away into desert places 
for no pnrpose, and in wint«r often escape from their fold. 
When overtaken by a anow-storm, they will not get away, 
unless the shepherd drives them, hut will stay behind and 
perish, unle^ the shepherds carry off the males, when the 
Peat will follow. 

2. If a person takea any of the goats by the beard (which 
ia like hair), all the rest stand by aa if infatuated, and look 
at it. Sheep will sleep in colder places than goitts, for sheep 
are more quiet, and are ready to submit themselves to man- 
kind. Ooats do not bear the cold so well aa sheep. Shep- 
herds teach sheep to come together when they make a noise, 
and if any of them is left behind and does not join the flock 
when it thundera, it will cast its young, if pregnant ; where- 
fore, when a noiae ia made, tLey will collect together in 
their sheds according to their custom. (Bulls are destroyed 
by wild beasta, if they wander away from their herd.) Sheep 
and goats lie down to rest separately in their races, 
and when the sun begins to deacend, the shepherds say that 
the goats do Dot lie down with their faces to each other, but 
fchey turn their backs upon each other. 
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Chapteb v. 

1, Cows pasture in Lerde, and in companieB, and if one < 
them wanders to a distance, ail the rest follow, eo that the 
herdsmen, if they do nob find her, immediately examine all 
the herds. Mares in herds, if one of them happens to die, 
will hring up her foal among them, and the whole race of 
horses appears to have warm natural affections, of which the 
foUowiQg is a proof: the barren mares will take away the 
foals from their mothers, and ti'eat them with affecttoilj 
though they soon die for want of milk. J 

Chapteb yi. 9 

1. Or all wild quadrupeds, the deer appears to be one of Hie* 
most prudent in producing its young by the wayside (where 
wild beasts donot come, for fear of men); as soon as the young 
is bom, the dam eats the chorion, and russ to the plant 
called Heselts, which she eats, and having so done, returns to her 
kid. She tlien leads her kid to the station, to which it may 
learn to retreat in case of danger ; this is usually a chasm 
in a rock with a single entrance, which they say that it 
stays and defends, When the male gets fat (which usually 
happens in the autumn) he does not show himself, but gets 
out of the way, for his fat makes him an easy prey. He 
sheds Ilia horns in difficult and scarcely accessible places, 
from whence arises the proverb, " where the stag sheds its 
horns," for they are afraid of being seen, as if they had lost 
their means of defence. It is said tliat the left horn ne*er 
has been seen, for he conceals it as if it had some medicinal 
power. 

2. When a year old they have no horns, but only a com* 
mencement, as it were a sign of what is to be ; this is short, 
and covered with thick down. When two years old, they 
have straight horns, like sticks, for which reason they are 
callfMi pattalia (from varrdXiif, a stoke). In the third year 
their horns are divided. Id the fourth year thev become 
rough. In this manner they are regularly developed till 
tiiey are six years old. After this age their horns are al- 
ways the same, so that their age cannot be distinguished bj 
them. Old stags, however, are recognised by two signa; 
some o;' them have no teeth at all, others only a few ; ■ 
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they iiever have the defensive part of the horo, tliat part 
of the growing horn wbic:h bends forwards, with which they 
defend themselves, tliis the old staga never posseHS, but all 
the increase of their horns ia upwards. 

3. They cast their horna every year about the month of 
April. When they east their horns they hide themselvei 
during the day, as it has been already observed. They con- 
ceal tuemselves in thickets, to protect themselves from the 
flies. iJuring this period they teed (in the thiuketa) during 
the night, until their horns are grown. They are produced 
at first under the skin, and are covered with down. Wheii 
they grow they expose them to the aun, that the horn may 
be matured and hardened. When they cease to give them 
pain if rubbed against trees, they leave such places, for 
they are confident in their means of defence. An Acha'inian 
stag ' has been taken with a considerable quantity of green 
ivy growing on its horns as in green wood, for the horns 
are tender when first produced- 

4. When the stags are bitten by the phalangium or any 
such creature, they collect together a, number of crabs and 
eat them. It appears to be wholesome for mankind to 
drink the same substance, but it la not pleasant. The 
females, as soon aa their young are bom, eat the choriom, 
and it ia not possible to obtain it, for they seize upon it 
before it can fall to the ground ; it appears to have some 
medicinal properties. The females are captured by tlio 
sound of the pipe and by siilging, and they are charmed by 
singing. When two persons go out to capture them, one 
shows himself, and either plays upon a pipe, or sinffs, and 
the other strikes behind, when the first gives bim the 
aignal ; when the ears of the deer are erect, it hears quickly, 
and cannot he deceived, ua it may be if they hang down. 

Chapteh VII. 
I. WHEJfhearsareinfiight,the drivetheircuhabeforethem, 
or take them up and carry them. When nearly overtaken, 
they climb up into trees. When they first come from their 
hiding place they eat the arum, aa it has been already ob- 
served, and gnaw the trees as if they were cutting teeth. 
~' inj other animals alao prudently provide themaelvei with 
' A bracket, or two jeur old atag. 



AS tUACI. [b. ] 

remedies, for they say that the wUd goats in Crete, wht 
struck with an arrow, seek out the dittanv, fur this plaa^ 
aasieta in working the arrow from their body. 

2, And doga, when they are ill, provide themselveH with, 
an emetic from a certain kind of graas. The panther, when 
it has eaten the poiaon called parduliaQchea,' eeeks for humaa 
ordure, for this relievea it. Thia poiaon aJao will kill lions, 
the hunters, therefore, auapend ordure in a veaael from the 
trees, in order that the animal may not wander far from 
them ; for the panther Jumps at it and attempts to seize it, 
and dies before it can reach it. They say that the panther 
is aware that its peculiar scent is grateful to other wild 
animala, and that it preya upon them in concealment, and 
when deer approach near, it catches hiuda. 

S. The Egyptian ichueumoua, when they see the serpent 
called the asp, do not attaj;k it until they have invited others 
to assist. They roll themaelves in mud aa a protection 
againat its blowa and wounds ; they first bathe in water and 
then roll themselvea on the ground. When the crocodile 
gapes, the trochilua fliea into ita mouth, to cleanse its teeth j 
in this process the trochilus procures food, and the other per 
ceivea it, and does not injure it ; when the crocodile wishes the 
trochilus to leave, it moves its neck that it may not bite the 
bird. "When the tortoise has eaten a viper, it anerwarda eats 
origanum ; this has been observed. A peraon who bad often 
seen this done, and had obaerred that when the tortoise had 
tasted the origanum it went back to the viper, gathered all 
the orif^anum, and when this was done, the tortoise died. 

4. The weasel eata the herb rue before it attatka a 
Berpent, for the smell of this herb is obnoiious to serjwuta. 
"When the draco has eaten much fruit, it sucks the juice of 
the bitter lettuce; it haa been seen lo do thia. When dogs are 
troubled with worms, Ihey eat the green tops of corn. When 
the pelarguB or any other bird haa been wounded in flight, 
they feed upon marjoram, and many persons have seen the 
locust' settle upon the neck of serpents with which it was 
contending. The weasel also appears prudent in the way in 
which it attacks birds, for it kills tliem in the same manner 
as wolves kill aheep ; it will fight alao with serpents, and 
especially with those that hunt mice ; for the weasel purauea 
the same animala. '^ 
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S. ObaerrationB have been frequently made on tlie inetinot 
of tlie hedgehog, for when the north and aouth winde change, 
those that dwell in the earth alter the poBition of the en- 
trance of their burrows ; those which are kept ia houses niter 
their position from wall to wall, so that they say that in 
Byzantium there wae a person who obtained the character 
of predicting the change of the weather, from observations 
made on the hedgehog. The ictis is about the size of a small 
Maltese dog ; in the thickness of its hair, its appearance, 
itH white belly, and the cuDDiog of its disposition, it re- 
sembles the weasel ; it ia easily tamed ; it attacks hives of 
bees, for it is very fond of honey ; it eats birds like cats ; 
i[s penis, as it has been already observed, ia bouy, and ap- 
pears to be a remedy for stranguary in the human subjei-t ; 
it is admimstered in shavings. 

CllAPTEE VIII. 

1. Masy animals in their mode of life appear to imitate 
mankind, and one may observe greater accuracy of intellect ' 
in small than in large animals ; as the manutucture of its 
dwelling by the swallow is remarkable among birds ; it has 
the same method of combiniog chaff with mud, for it miies 
the mud with straw, and if mud is not to be found, it 
dips in the water and rolls itself in the dust ; it uses straw 
in making its nest as men use it, for it places the largest 
at the bottom, and makes it commensurate with its own 
bulk ; both the male and female labour in support of the 
young. They feed each in turn, observing by some agree- •-" 
nient the one which was first fed that none may receive food 
twice ; at first they turn the dung out of the neat, but as 
the young birds increase in size, they teach them to turn 
themselves, so as to eject their excrement out of the nest. 

2. There are some observations which may be made on 
pigeons, for they will not pair with many mates, nor do they 
forsake their first companion, unless they become widowed. 
The care and aniiety of the male at the time of parturition 
are remarkable, for if the pain causes the hen to feel languid 
when near the nest, he heats her and drives her in. When 
the young are hatched, the parent provides salt earth, which 
is injected into the open mouth of tne young birds, as a pre- 
paration for the reception of food. When it is time I(U 
them to leave the neat, the male copulates with them nU. 
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3. In this manner they have uaually a great affection for 
each other. Some femalee will copulate with males that are 
not their own mates. This bird is contentious, they fi"ht 
together, and att-ack each other's nests, thou;];li not fre- 
quentlv. for although they are beaten when at a distance, 
they will tight to the last when near tbeir neets ; it anpeara 
to be characteristic of the pigeon, phapa, and turtle not 
to lean back when they drink, uulees they have had aiifS- 
eient. The turtle and phatta awaya remain faithful to the 
aame male, and will not permit another to approach then), 
nnd the male and female share the labour of incubation. 
The male and female are not easily diatinguished, except 
by their internal structure. 

4. The phatta is long-lived, they have been knoira to 
live for twenty-flve or thirty years, some even forty years j 
tbeir claws grow when tliey become aged, and pigecii 
breeders cut them off, and in no other respect are they in- 
ferior when aged. The turtle and the pigeon, if they have 
been blinded by those who use them as decoy birds, will live 
eight years. The partridge lives fifteen years, the pbaps and 
the turtle always build in the same places. 

5. On the whole, males also live longer than females, but in 
these birds they say that the males die before the females : 
this concluaion is derived from the observation of those 
which are brought up in houHcs for decoy birds. Some 
persons aay that coek-aparrowa only live for one year, con- 
sidering this as a proof, that early in the spring there are no 
birds with block beneath the chin ; but tbey have it aller- 
wards, aa if none of the former birds had survived. The 
hen-sparrows have a longer life, for theae are taken among 
the young birds, and are easily known by the bard portion 
about their billa. The turtle lives during the aummer in 
cold places, and during the winter in warm places. The finch 
Uvea during the aummer in warm places, and in cold places 
during winter. 

Chafieb IX. 
1. Tub heavy birds do not make neats, for it doea not agree 
with their mode of flight, as the quail, partridge, and all 
■uch birds ; but when they have made a hole in the smooth 
ground (for they never produce their young in any othct 
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piftce), they collect together Borne thorns and ebckB for a 
defence against the hawks and eagles, and there lay their 
eggs and incubate. Ae soon as the yoiing are hatched, they 
lead them out, because their slow flight preventa thein from 
procuring food for them. The quail and partridge shelter 
their young auder their winga, like the domestic fowl. 

2. They do not lay and incubate in the same place, lest 
any one should discover the place while they sat there for a 
long while ; and when any one in hunting falls upon the 
nest, the partridge halta before htm, aa if she could be taken, 
and draws him after her in the hopes of capture, until all 
tlie young onea haye hod time to escape, and after she flies 
back and recalls them to their neat. The partridge does 
not lay less than ten eggs, and often sixteen. As it has been 
already observed, it is a bird of an evil and cunning dispo- 
sition. In the spring they separate with singing and fight- 
ing into pairs with tne females which each may happen to 
tajie. The partridge being a bird of violent passions, it tries 
to prevent the femaJe from incubation by rolling and break- 
ing the eggs, it' it can find them. The iemale, opposing this 
artifice by another, lays her eggs as she runs, and often", 
from her desire of lajdng, she drops lier eggs wherever 
she may be, if the male is present ; and, that they may all 
be preserved, she does not return to them. If she is ob- 
served by men, she leads them away from her eges aa from 
her young ones, and shows herself just before them until 
they are drawn away from the nest. 

3. When the hen has escaped for incubation, the cocks 
(TOW and fight together. These are called widowers. The 
\ani^iiished in the combat follows his conqueror who alone 
has intercourse with him ; and if aoy one is overcome by 
a second, or by any chance one, the victor has secret intei- 
course with him. This does not take place always, but only at 
certain seasons of the year. The quail does the same, aud 
domestic fowls also ; tor when a new one is oflered in the 
temples, where they are kept without the females, all iu 
turn are united with it. Tame partridges have aesual inter- 
course with wild ones, and strike and insult them. 

4. The leader of the wild partridges attacks the partridge 
used in fowling, and goes out crowing as if he would fight. 
When he is taken in the trap, the other goes out and crow» 
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If tlie partridge nsed for fowlios is n 
cnpk. they behave in this nay ; but if it ie a female, Btid she 
calls, tlie leader suswera her call ; and all the rest rise up 
atid heat him, and drive him away from the female, because 
he attends to her instesd of themselvea. For this reaaon 
he ol^en comeB silently, that the others may not hear his 
voice and come out to fight him. And some experienced 
fowlers say that the male approaches the female in silence, 
that the other males may not hear him and compel l^ioi to 
fight them. The partridge not only calls, but also utters a 
Bhrili ery and other sounds. 

5. And it oftea happens, when the hen ie sitting, that if 
the sees the male approaching the decoy bird, she will get 
up from her rest and remain in his way, that he may have 
intercourse with her, and not be drawn away by the decoy 
bird. Partridges and quails have such violent sexual desires 
that they will fall upon the fowlers and ofleu perch upon 
their heads. 

CUAPTEE X. 

1. This is the mode of the sexual intercourse of the par- 
tridge, and the way in which they are cauglit, and the nature 
of the rest of their crafty dispositinn. Quails, and partridges, 
and some other birds make their nest upon the ground, as 
it baa been already observed Of such birds the lark, wood- 
cock, and quail do not perch upon trees, but upon the ground, 
2. The woodpecker does not settle upon the ground, but 
it strikes trees in order to drive out the worms and flies 
which they contain, and it picks them up with its tongue as 
they emerge. Its tongue is wide and large. It walks upon 
the trees in any position, even beneath the branches, L'ke the 
gecko. It has claws stronger than those of the col reus, which 
proride for its safety in climbing trees ; for it fiies them in 
the bark ns it walks up the trees. There is one kind of 
woodpecker less than the blackbird, covered with amail 
red spots, and another kind larger than the blackbird, and 
a third kind nearly as large as the domestic hen. It builds 
its nest upon trees, ns it has been already observed, both on 
olive and other trees ; and it feeds upon ants snd worms 
which live in trees. It hunts for worms so diligently th at 
they say it hollows out the trees so much as to throw tbc ^^ 
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down. A tame bird hae been known to place an almond in 
a orack in wood, to prepare it for the Btroke of its bill, and 
break it witb three blows, in order to eat the kernel. 

Chaptbb Xt. 
Mint prudent actions appear to be performed by cranea ; 
for tbey travel great distances, and fly at a great elevition, 
in order that they may see fartlier; and if they see clouds 
and wintry weather, they descend and rest themselvea. 
They have aleo n leader in front ; and in the rear are those 
which give a signal by whistling, bo that their voice may be 
heard. When they settle on the ground, the rest Bleep with 
their head under the wing, first on one foot, then on the 
other; but the leader watches with his neck stretched out, 
and when he sees anything he gives a signal by his cry. 
The pelicans, which inhabit the rivers, swallow large smooth 
shells with their drink, and when they have been digested 
in the first part of their stomach, they vomit them up, iu 
order that they may pick out and eat their flesh when tbey 
open their valves. 

Chafteb XII. 
1. The habitations of wild birds are contrived with relation 
to their mode of life and the preservation of their young. 
Some of them are kind to their young and careful of them : 
others are of a different disposition. Sonie manage well in 
their mode of life : others do not. Some dwell in clefts, and 
holes, and in rocks, aa the birds called charadrius, Tliis 
bird is faulty both in its colours and its voice. It appears 
during the night, aad escapes in the day time. 

2. The hawk also builds in precipitous places ; and el- 
though it is carnivorous, it does not devour the heart of the 
bird it has killed. Some have observed this witt respect to 
the quail and thrush, and others with other birds. There is 
also a change in their mode of bunting their prey, for they 
do not seize them in the same way in summer and in winter. 
It ie said that no one has ever seen the voung or the nest of 
the earrion vulture. Wherefore Herodorus, the father of 
Brison the sophist, says that they come from some distant 
elevated land, using this proof, that many of them ap- 
pear suddenly, but where they come from is not intelligiblt 
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to any one. The reason is this, they ninke their nest in 
inacceHHible rocka, ajid the bird ia not an inhahitiint of manj 
countriea. It prodiiteB one egg or two at the moat. 

3. Some biri^ dwell in mountaina and in nooda, as the 
hoopoe and brenthus. This bird has a good habit of life and 
n good voit'e. Tbe trochilua dwells in thickets and holes. 
It is taken with diffieultj;, for it is swift in flight, and ita 
diapoaition is weak ; but ita mode of life is good, and it is 
artful. It ia also called preabya ar.d basileua. "Wherefore 
also they aay that it fighta witli the eagle. 

Chafteb XIII. 
1, Thebk are some which live near the sea, aa the cinclua. 
In diapnaition this bird is cunning and difGcuit of capture. 
and when taken easily tamed. It appears to be lame, for 
ita hinder parts are weak. All birds with webbed feet live 
near the aea, or near rivers and ponds, for their nature 
teaches them to seek what ia advantageous for them. Many 
of those with divided feet live near waters and marshes, aa 
the aothua in the neighbourhood of rivera. Ita colour ia 
beautiful, and ita mode of life good. The diver lives near 
the aea, and when it plunges into the aea it remains 
as long a time as it would take a man to walk over a pleth- 
rum of gr(,und. This bird is lesa than a hawk. 

2. The Bwan also ia web-footed, and lives in ponda and 
marahea. Its manner of life and dispoaitioa ia good, and so 
ia ita mode of rearing their Toiing,^d ita old age. If an 
eagle attacks the awon, Tt defeoM itBelf~aBd-e(jTnes"Sff victo- 
rioua, but will not commence the fight. Swans have the 
power of song, especially when near the end of their life ; 
for they then fly out to aea, and some persons, saihng near 
the coast of Libya, have met many of them ia the aea sing- 
ing a mournful song, and have afterwards seen some of 
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3. The cymindis is seldom seen, for it inhabits mo-intaina. 
It ia black, and about the size of the hawk called pigeon 
hawk. ltd form is long and alight, (It ahinFis with a 
metallic luatre, wherefore also it is called chalcis.) The 
lonians call it cymindis : wherefore Homer writes in tl.e 
Iliad, "the bird which the goda call chalcis, and mortala 
cjmindis," (Some peraons aay tliat the hybris is the same 
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bird lis tbe ptyns.) This bird doea not show itself in the 
ilay-time because its eight is liiai ; bat it liunts ita prey 
during the night like the eagle. It fights so fiercely with 
the eagle that both are often taken alive by the shepherda. 
It lays two egga, and buildfl in rocks and cavema. Cranes 
fight ao fiercely with each other that these also are taken 
alive by the ahepherda while they are fighting. The crane 
lays two eggs. 

Chaptbk XIV. 
1. The jay changes its voice frequently, for it uttera a. 
different one, aa we may say, almoat every day ; it lays about 
nine eggB ; it makes its nest upon treea, of hair and wool ; 
when the acorns fall, it conceals and stores them up. Many 
persons have reported that the atork ia fed by its young, 
and some people say the merops also, and that tliey are feil 
by the young, not only in their old age, but as soon aa the 
young birds are able to do so, and that the parents remain 
within the nest ; in appearance, this bird ja green beneatli 
the wings, and blue above, as the kingfisher, and its wings are 
red at the eitremity. It lays ais or seven egga in the autumu, 
in muddy caverns, and digs as much aa four cubits into the 
ground. 

2. The bird called chloris from being yellow beneath, 
is of the size of the lark, and lays four or five egga ; it 
makes its nest of Symphytum, which it pulls up by the root, 
and lines it with atraw, hair, and wool. The blackbird and 
jay do the same, and line their neata with the same ma- 
terials i the nest of the acanthyllis is also artfully con- 
structed, for it is folded together like a ball of flas, and has 
a small entrance. And the natives of those places aay that 
there is a cinnamon bird, and that they bring the cinnamon 
from the same places as the bird, and that it makes it« neat 
of it. It builds its neat in lofty trees and among their 
branches, but the natives of the country tip their arrows 
with lead, with which they destroy the nesta, and then pick 
out the cinnamon from the other material. 

CttAFTEB XV. 

1. The halcyon ia not much larger than a sparrow; iti 
colour is blue and green, and somewhat purple ; its wholo 
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body ia composed of these colours as well aa the wings ani 
neck, nor ia any part without eveir one of these colours. 
Its bill is somewhat yellow, long, and slight ; this is its ex- 
ternal form. Its nest resembles the manne balls which are 
called haloeachiin,' except in. colour, for they are red ; is form 
it reaemblea those 8icya){cucumberB) which have long necks; 
its Bine ia that of a very large sponge, for some are greater, 
others less. They are covered up, and have a thick solid 
part as well as the cavity ; it is not easily cut with a sharp 
snife, but when struck or broken with the hand, it divides 
readily like the halosachnte. The mouth ia narrow, aa it 
were a small entrance, ao that the sea-water cannot enter, 
even if the sea is rough ; its cavity is like that of the sponge ; 
the material of which the nest ia composed ia disputed, but 
it appears to be principally composed of the spines of the 
beloue, for the bird itaelt livea on fitih. It also ascends 
rivers ; it does not produce more than fire eggs ; it continues 
to reproduce throughout the whole of ita life, from the time 
of being four months old. 

CUAPTEK XVI. 

1. The hoopoe generally makes ita nest of human ordure. 
It changes its appearance in summer and winter, like most 
other wild birda. The titmouae, as they say, lays the 
greateat number of eggs, aome say that the bird called me- 
lancoryphualays the greateat number of eggs after the Libyan 
BpaiTow, seventeen have been observed, but it will produce 
more than twenty, and, as they say, it always lays a great 
many. This birdalso builds in trees, and livea open worm a. 
It ia characteristic of this bird and the nightingale not to 
have any tip to their tongue. The uegitbus has a good mode 
of life, and ia careful of its young, but is lame upon its feet. 
The chlorion is a clever and diligent bird, but ita flight ia 
difficult, and its colours bad. 

2. The eiea, like some other birds, has an escellent mode 
of life, and dwells during the aiinimer in groves and in the 
•hade, and during the winter in aunshine, perching upon the 
reeds on the sides of marshes. It ia a small bird, with h 
good voice. 

8. The bird called gnnphalus has a sweet voice, its culoun 

' Frob»blj a Zooplijto, Alryouiu. 
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are beautiful, its mode of life good, and its form elegant ; 
it appears to be a foreign bird, for it ia rarely found ia 
places where there are no houses. 

4. The dieposition of the crex ia pugnacious, but it is in- 
genious in providing for its own Bubsistence, though other- 
wise an unfortunate bird. The aitta is pugnacious, but its 
disposition is gentle aad tractable, and its mode of life good. 
It IS said to be medicinal, for it ia skilful in many things. 
It produces many young, which it treats with kindiiesB, and 
obtaina its food fay atriking trees. 

6. The little owl feeds during the night, and is rarely visible 
by day. It iivea in rocks and cavema, for ita food ia of two 
^nds ; and in diaposition it ia diligent and iogenious. There 
is a small bird called certbiua, which ia bold in dispositiou, 
and lives oa trees and eats the thrips (timber worm). In 
disposition it ia diligent in eeareh of food, and ita voice ia 
brilliant. The dispaaition and hue of the acanthis ia bad, 
but it baa a shrill voice. 

Chaiteb XVII. 
1. Amohg the herons, aa it was before observed, the black 
heron copulates with difficulty, but it ia an ingenious bird. 
It carries its food about, and ia skOful in procuring it. It 
works during the day. Ita colour, however, is bod, and its 
stomach always fluid. Of the other two (for there are three 
kinds of them), the white heron is beautifully coloured and 
copulatea without pain, and builds its nest and attends its 
young carefully in trees. It inhabits marshes and lakes, 
plaina and meadows. The hittem, which is called ocnus 
(the idle), ia said in fablea to have been originally a slave. 
Ita name indicatea its very idle diaposition. 

2. The herons live in this manner. The bird called poyx 
is peculiar, for it is its disposition to eat the eyes of other 
creatures, and is therefore the enemy of the harpa, which 
lives upon the same food. 

Chaptzb XVIII. 
1. Thebe are two kinds of cottyphua. The one is black, 
ftnd is found everywhere ; the other ia white. In size tb' 
are alike, and their voice is very similar. The while on« 
found in Cyllene, in Arcadia, and nowhere else. The I 
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if eimiiar to tbe Knck cottj'pliua, but ia ratber smaller. It 
makes ita house upnn rocks aud tUea. It has not a dark 
beak, like the blackbird. 

2. Of ttrushes there are three forms. Tbe one is called 
misBelthrush.furitliveB upon nothing but mi ae I toe and resin. 
It is ns targe as the citta ; tbe other ia called fieldfare. The 
voice of this bird is shrill ; its size is that of the biackbinl. 
There is another kind, which some persons call Ulas, whicb 
is Btiialler than, tbe others and less variegated. 

;t. Tliere is a certain bird living on rocks, whicb is called 
blue thrush. This bird eenerally inhabits Scvrua. It lives 
upon the wing. It is less than the blackbird, but larger than 
the finch. Its feet are black, and it climbs up upon rocka. 
It is entirely blue. It has a smooth, long beak, but its legs 
are short, and resemble those of the woodpecker. 

CliiPTEB XIX. 

1. The oriole is entirely of a yellowish green. This bird 
is not visible in the winter. It is seen in the greatest num- 
bers at the summer solstice, and takes its departure when 
ArctnruB rises. It U of the same size as the turtle. The 
tnalacocraneus always perches upon the same place, and is 
captured tliere. This ia its appearance : its head ia large, 
and haa the form of cartilage ; its size is smaller than Uie 
thrush ; its beak is strong, small, and round ; its colour ia 
entirely cinereous ; its feet are strong, and its wings weak ; 
it is generally captured by tbe owl. 

2. There is another bird, called the pardalua, whicb is 
generally gregarious, and a single bird ia never seen. Its 
colour is entirely cinereous. In size it resembles those 
already mentioned. Its feet are strong, and its wings are 
not weak. Its voice is frequent and not deep. The colly- 
rion lives on the same food as tbe blackbird, and in sise 
much resembles those juat named. It is generally taken in 
the winter. These birda are visible all the year round, and 
BO are those whicb live in the neighbourhood of towns, the 
raven and crow ; for these are always visible, and neither 
migrate nor coucenl themaelves. 

3. Of tbe jackdaw there are three kinds, one called cora> 
cias, which is as large as tbe crow, and has a red hfitti ; 
mother IS called tycius; there is »Ibo a small one c.illed 
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trkind of jackdaw in L>(li 



bomolochua ; tTiere is ali 

and Plirygia wliich is web-footed. 

4. Of the lark there are two kioda. One dwiilla on 
the ground, and has a crest. The other is gregarifin*, and 
not solitary. Its colour ia similar, though it is a smaller 
bird, and has uo crest. It is used for food. 

6. The ftgealopaa is generally takea in enclosed gardens. 
It is of the she of the domeatic fowl, it has a long beak, 
and in colour reaemblea the attagen. It runs quickly, and 
ifl TBiy partial to the neigbbourhood of mankind. The 
Btarlins is variegated, and ia of the aiae of the blackbird. 

6. There are two kinds of ibia in Egypt ; the white and 
the black. The white live in all the rest of Egypt, bnt 
are not found in PeliiBium. Tlie black occur in PeluBiara, 
but not in other parts of E^nt. 

7. One kind of scopa, called hrownowl, iaseen throughout 
the year, but it is not eaten, for it is not lit for food. Others 
occur Bometiiaea in the autumn, when they appear for one, 
or not more than two days. They are eatable, and nra 
highly esteemed. They differ ia uo respect from tl>e brown 
owl, except in fatneaa ; and they are silent, whereaa the 
other haa a voice. No observations liave ever been made 
on their mode of generation, except that they appear when 
the west wind blows. Tliia is manifest. 

Chapteb XS. 
1. The cuckoo, as it has been already obsejTed, makes no 
nest, but laya its eggs in the nests of other birds, especially 
in that of the phaps, and in those of the sparrow and 
lark on the ground, and in the nest of the chloris in 
trees. It lays one egg, upon which it doea not sit, but 
the bird in whose neat it lays both batches the egg and 
nursea the young bird ; and, as they say, when the young 
cuckoo growa, it ejecta the other young birds, which thus 
periah. 

2. Others aay that the mother bird killa them, and feeds 
the young cuokoo with them ; for the beauty of the young 
cuckoo makea her despise her own offspring. People assert 
that they have been eye-witneaaea of moat of these circum- 
Btancea, but all are not equally agreed aa to the mode in 
which the other young birda perish. Some persons say 
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fi'at the old cuckoo comeH and devours the young of the 
nther bird. ' Otiiere eity that the great size of the joung 
enckoD enablen it to BeizP upon tbe food which ib brought 
to the neet, so that t^e rest perish from starvation. Otheni 
»y that the cuckoo, being the stroURer bird, kille those that 
are brought up with it. 

3. The cuckoo appears to act prudently in thus depositing 
her egg; for it is coQadous of its own timidity, and that 
it cannot defend its young, aud therefore places them under 
the protection of another bird, in order that tliey may be pr&- 
eerved ; for this bird ia very cowardly, and when it is peclced 
by even smalt birds, it flies away from them. 

Chapter XXI, 
] . That the awift, which aome persons call eypselluB, reaem- 
blea the swallow, has been already obaen'ed, and it is cot 
easy to distinguish them apart, except that the legs of the 
apoa are covered with feathers. These birds rear their young 
in small neats made of mud, which have a passage aunicient 
for their admission. The nest is coustructed in a narrow 
place under rocks and cavema, so that it avoids both beasts 
and men. 

2. Tbe goatsucker, as it ia called, ia a mountain bird, 
larger than the blackbird, and less than the cuckoo. It lays 
two, or not more than three eggs, and ia slothCul in its dis- 
poaitioD. It fliea against the goats and sucks them, whence 
its name (iBgothelaa, the goat-aucker). They say that when 
the udder has been sucked that it gives no more milk, and 
that the goat becomes blind. Thie bird is not quick sighted 
by day, but aeea well at night. 

8. The ravens in small diatricta, and where they have not 
food enough, are found only in pairs ; and as soon as their 
young birds are able tody, the old birds first of all turn them 
out of the neat, and then drive them from the place. The 
raven lays four or five eggs. "When the hired soldiera of 
Mediae perished in Pharsalua, Athens aud the Peloponnt-aiis 
were deserted by the ravena, ns if they had aome means of 
Bommunication with each other. 

Chapter XXII. 
1. Theke are several kiuds of eagles. One which it 
pygargus (heu-harrici'), which ia found in jdaina undgruvg 
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and in the vicinity of towns Some peraond eal) it 
pboDua. It ia a. courageous bird, and flies to mouutaiiis, and 
woods ftlao. The other kiuds rarely appear ia plains and 
groves. There is another kind of eagle called puogue, the 
aecDod in point of eiite and etreogth, which lives among 
thickets, and valleys, and marehcH. It is called nettophonua 
and morphnuB. Of this kind Homer speaks at the departure 
of Priam. 

2. There is another kind, which is black. It is smaller, 
and atconger than the others. It inhabits mountains and 
woods. It is called melansetuB, and lagopbonus. This is 
the only one that rears and educates its young. It is swift, 
elegant, liberal, fearless, warlike, and of a good omen, fur it 
neither cries nor screams. There is another kind with spotted 
wings. It has a white head, and ia the largest of all eagles. 
Its wings are short, and its rump veiy long, like the vulture ; 
it is called oreipelurgus, and hypieetus. It inhabits groves, 
it has all the faults of the rest, and none of their good 
qualities ; for it is taken and pursued by ravens and other 
birds. It is a heavy bird, and its mode of life is bad. It 
carries about dead creatures: it is alwajs hungry, and 

3. There is another kind of eagle called sea eagle, which 
has a long and thick neck, curved wmu;8, and a wide rump. 
It inhabits the sea and the coast. 'When tiiey have seized 
their prey, and cannot carry it away, they are borne down 
into the sea. There is, again, another kind of eagle, called 
true eagle. They say that these alone of all other birds are 
true, for the other kinds are minted and crossed with each 
other, both eagles, hawks, and other smaller kinds. ThJa 
is the largest of all the eagles, greater than the phene ; one 
and a half times as large as other eagles, and of ared colour; 
it is seldom seen, like that called cyniindis. 

4. The time for the activity of the eagle, and for its flight, 
is from dinner till the evening, for it sits aloft till the time 
when the market-place begins toflll. "When eagles grow old, 
their beaks become more and more curved, so that at last they 
die of famine. The story goes, that the eagle was once a man, 
and suffers this as a punishment for in hospitality to a guest. 
Any auperabundant food ia put osidefor their young in tbeir 
nests, for it is not easy for them to procure it every day, and 
aometimeB they have no place from whence to bring it. 
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5. If tbey find anj-one attemptiDg to take their neat, thej 
Treat them with their wingH, ana tear them with their claws. 
Tbey do not moke their nests in plains, but in higb plncea, 
eapecially in precipitous rocka, but never on treea. They 
rear their young tiU they can fly, and tlien turn them out of 
their neata, and drive them to a great dietance ; for ona pair 
of eagles occupies a wide space of country, so that they will 
suffer no others to live near them. 

6. They do not hunt their prey near their nests, but at a 
considerable distance ; and when they have hunted and 
taken anything, they lay it down and do not take it away at 
once, but carry it away when they have tried its weight. 
They do not capture hares at once, but let them escape to 
the plain. Tbey do not descend to tlie plain at once, but 
with lar^e though gradually deereaaing circles. They 
do this in order that they may not be enanarcd. They 
settle upon eminences, because they cannot rise easily from 
the ground. They fly aloft, that they may see the greater 
eatent of country. For this cauae men say that the eagle 
is the only divine bird. 

7. All birds with crooked claws avoid sitting upon rocks, 
for its hardness is iojurioua to their claws. Tiie eagle hunts 
fawns, hares, and other animals whicli it is able to conquer. 
It is a long-lived bird. This is plain from the long con- 
tinuance of their nests in the same place. 

8. In Scythia there is a kind of bird as large as a buetard, 
which produces two young ones. It does not sit upon its 
eggs, but hides them in the skin of a hare or fox. It watches 
them from a neiglibouring tree all the while it is not en- 
gaged in hunting ita prey. And if anyone approachea them, 
it fights and strikes with its wings, like the eagle. 

Chaptek xxin. 

1. The ow! and nycticoras, and the other birds which see 
imperfectly by daylight, procure their food by hunting in 
the niglit. They do not this all the night, but in twilight 
and at early dawn. They hunt mice, and lizards, and 
beetles, and such other amall animals. 

2. Tlie bird called aaprey produces many young, ia of 
M good habit of body, diligent in aearch of food, and gentle j 
wd feeds both its own young and those of the eagle : ""^ 
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wlien the engle tuma out He young, the jihene faiea thi 
up iiud feeds tliem ; for tlie eagle ejei^ta them before t 
proper time, when they etill require feeding, und are unalile 
to fiy. The eagle appears to eject its youug from the nest 
fromeavj; for it is an envious aud hungry bird, uud not quick 
in Beiziiig its prey. It captures large treaturea whcB it can. 
"When its youug have grown, it envies them, for they are 
good for food, and tears them with its claws. The young 
ilIbo fight in the nest for particular plai:ea, and for the food. 
The parent then turns them out of the nest and strikes 
them. "When they are turned out they begin to scream, 
and the phene comes and takes tliem up. The phene ia 
dim -sigh ted, and its eyes are imperfect. 

3. The sea-eagte is very quick- sighted, and compels its 
young to gaze on tlie sun before they are feathered. If any 
one of them refuse, it is beaten and turned round : and the 
one of them wliicli first weeps when gazing on the sun is 
killed, the other is reared. It lives near the sea side, and ub* 
tuins its food by pursuing marine birds, as it was before 
remarked. It pursues aad takes them one at a time, watching 
them OS they emerge I'rom the sea. And if the bird, as it 
rises, sees the eagle watching it, it dives again from lear, in 
order that it may rise again in another place ; but the esgle'a 
quick sight enables him to pursue the bird till it is either 
suffocated, or taken on the wing ; but it never attacks them 
in any numbers, for they drive it away by sprinkling it with 
their wings. 

4. Tlie petrels are taken with foam, for they devour it. 
They are therefore taken by sprinkling thom. .AH the rest 
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CHi.PTEB XXIV. 

1. The buzzard is the strongest of the hawka ; neit to this 
the merlin. The circus is less strong; the aslerias and 
phaaaophonus, and ptemia are different. The wide-winged 
hawks are called liypotriordiea, others are called perci and 
spizite; others are the eleil and the phrynolocbi ; these birds 
live very easily, and fly near the grounii- 

2. Some jrtiisons say that there are no less than ten hiudi 
rf hawka; they ditfer frjm each other, for aome of them 
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kill tlie pigeon as it periihea on the ground, and carry 
awny, but do not toucn it in fli^^ht ; othera atta<^k it ax 
Bits upon the trees, or in eume eucIi eituation, but will not 
touch it when upon the ground or iu flight ; other kinds of 
hawks will not strike tlie bird when perching upon the 
ground or anywhere eUe, but wlU eudeuvour to attack it, 
when in flight. 

3. They say that the pigeons cim distinguish each of t1 
kinds, so that if they see one of those which attack them 
the air flying towards them, they remain sitting whf 
they are, but if it is one of those which strike them 
ground, they do not remain still, but fiy away. 

4. In the city of Thrace, formerly called Cedropolia, 
men are assisted by hawks in pur^uiug birds in the 
marshes. They strike the reeds and wood with aticka 
iu order that the birds may flv up, and the hawks ap- 
pearing above pursue them, the birds then fall to the 
earth through fear, wlien the men strike them with their 
sticks and take them, and divide the prey with the hawks, 
for they throw away some of the birds, and the hawks 
come and take them. 

6. Ou the Falus Mceotis, they say that wolves are 
accustomed to assist the fishermen in their calhng, and if 
tiiey do not give them their share of the food, they destroy 
the nets that are laid to dry on the ground. This, then, la 
the nature of birds. 
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Chapter XXV. 



1. Mahinb animals also have many artful wai 
curing their food, for the stories that are told of the bat 
chus, which is called the fisher, are true, and so are those 
the narce. For the batrachus has appendages above 
eyes, of the length of a hair, with a round extremity to 
ench like a bait; it buries itself in the sand or mud, and 
raises these appendages above the surface, and when the 
small lish strike them, it draws them down, till it brings 
the fish within reach of its mouth. 

2. The narce stupefies any fish it may wish to master, 
with the peculiar force which it has in its body, and then 
takes and feeds upon them ; it lies concealed iu sand 
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mud, Mid captures as they swim over it any ShIi thnt it cod 
take and stupefy ; of thia ciruumetonce maDv pereonB have 
been witueaaea ; the trygon also hides itself, hut not in the 
same manDer ; the foUowing is s proof of their mode of 
life, for they are often takeu with the cestreus in their 
stomach, which is the swiftest of fishes, and they are the 
slowest ; and the batrachus, when nothing is left on the 
hair-like appendages, ia taken in an emaciated condition. 
The narce alao has plainly caused stupefaction in men. 

3. Tlie onus, batua, psetta, and rhine also bury themselves 
in the sand, and when they have hidden themselves, the ap- 
pendage which is in thtir mouth stands up, this the 
liahermen call their stafi', and the small fiah approach it 
aa if it was the eea-weed, on which they usually live. 
Wherever the authiaa is found there are no obnoxious crea- 
tures ; when this sign is observed, those who collect sponges 
dive for them there, and call the antliias the sacred fish ; 
thia is only a coincidence, just as the pig and partridge 
are never tbund where there are snails, for thev eat them 
all. 

4. The marine-serpent, in colour and in the form of its 
body, reaembles the conger, but it is darker, and more power- 
ful. If it is captured and allowed to escape, it buries itself 
in the sand, which it pierces with its snout, for its snout 
is sharper than that of a serpent. The creature called 
scolopendra when it has awallowed the hook turns itself 
inside out, till the hook is ejei'ted, when it turns to its 
original form. The seolopendra, like tliat which inhabits 
the land, is attracted by the smell of cooked meat; it does 
not bite with tJie mouth, but stings with the contact uf 
the whole body, like the creatures called sea-nettles. 

6. The fish called alopex, when one of them has swal- 
lowed the hook, aasist each other in this matter, as the 
seolopendra also does, for they collect together round 
the line and bite it off; in some places, where the water ia 
swift and deep, they are taken with many hooks in tlieni. 
The amia; also collect together when they aee any obnoiioua 
creature near them, and the largest swim round them in 
ft circle; when attacked, they defend themselves; they 
have strong teeth, and the lamia and other creatures when 
■ctacking them have been aeen to be repulsed with wounds 
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6. AuionK river fiat the male glaoia is very careful (J 
Ilia young try, but the t'tiuule goea away aa saoa as ahe boa 
deposited her ova, but the mule coatioues to watch by the 
greater nuiiiber of the ova, paying them no more attention 
than to drive away other fish, that they may uot carry away 
the ova ; lie ia thua employed for forty or fifty days 
until the youug fry are ho far growa that they can ea- 
cape from other fish ; the fiahermen know wheu it is guarding 
its ova, for it drives away other fish, and as it jumps at them 
it makes a noise and a murmur. It remains with auuh af- 
fection beside ita ova, that if they are dejioaited iu deep 
water, and the fishermen attempt to bring them into 
shallow water, the fish will not forsake tliem ; but if 
young it is eaaily taken with a hook, froiu its habit of seizing 
upon, any fish that may come in ita way ; but if it ia eit- 

Erienced, and haa awallowed a hook before, it doea not 
ive its ova, bub with its hard teeth it will bite and deatroy 
the hook. 

7. All creaturea with fins, and stationary aoimals, inhiibit 
either the places in which they were born, or siiuilar lo- 
calities, for their peculiar food ia found in such places. The 
coraivoroua fish are the greatest wanderers ; all are carni- 
«ith a few exceptions, as the cestreua, salpa, trigls, 



dal testacea, the pecten is the most locomotive, for it flies 
by means of its own valves ; the purpura and ita congeners 
advance very alowly. 

8. All the fish except the cobius leave the Pyrrhic Euripus 
during the winter on account of the cold, for the EuripoB is 
colder than the sea, and return again in the spring. Li the 
Euripus the acaruB, the thrisso, all the thorny fish, the galuB, 
acanthia, carabus, polypus, bolitiena, and some others are 
wanting, and of those that are produced in the Euripus, the 
white cobius ia not an inhabitant of the sea. Those fish. 
which have ova are in the highest season in the spring, 
before they produce their ova ; those that are viviparous lu 
the autumn, and besides these the cestreua, trigla, and their 
congeuers. In the neighbourhood of Lesbos, both the ma- 
rine fish and thoce of the Euripus produce their ova ia, 
the Euvipusj they copulate iu ti« autumn, and depu" 
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their ova in the spring. The males and females of the se- 
lachea also mix together, in nuiuhers, Id the autumn, for tlie 
purpose of copulatioD ; but in the spring they separate 
until they have produced their young ; at the period of 
Kxual intercourse, they are often taken united together. 

9. The sepia is the most cunniug of the maiacia, and is 
the only one which uses its iok for the purpose of conceal- 
ment, when it is not alarmed. The polypua and teuthis 
emit their ink only when alarmed. These creatures never 
emit all their ink, and as soon aa it is emitted it is secreted 
again. But the sepia, as it has already heen remarked, 
makes use of its ink for the purpoaea of concealment, and 
when it pretenda to advance, it returns into its ink. With 
its long extended tentacula it not only pureues small tish, 
hut frequently attacks the cestrsus. The polypus is a foolish 
creature, for it will approach a man's hand If brought near 
it. It is an ecouomical animal, for it collects ail its prey in 
the hole in which it dwells, and when the most useful pari 
has been consumed, it ejects the shells, the coverings of 
the cancri, and conchylia, and the spines of the fish, it pur- 
eues any fish that may come in its way, changing its colour 
and imitating that of any neighbouring stone. It does the 
same thing when alarmed. 

10. Some persona say that the aepia has power to do the 
same thing, and that it can imitate the colour of tlie place 
it inhabits. The rhine is the only fish endowed with tlie 
Bamo power, for it can change its colours like the poly- 
pus. The polypus rarely lives for two years, for it is by 
nature subject to decay. This is a proot of it, that wheu 
pressed, this animal always emits something, until at last it 
consumes away. The females suffer so much from this iu 
the period of parturition, as to become foolish, and not per. 
ceive any agitation of the waves, so that they are easily 
taken by the hand of the diver; they become like mucus, 
and are not able to pursue their prey. 

11. The males become hard and anining. This appears to 
be a proof that they do not survive a year, that iu the 
summer and autumn, after the production of the youiii;, 
it is difficult to find a large polypus, though large ones 
were abundant a ahort time before ; when they have pro- 
duced their ova, they say that both sexes grow old and be< 
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Come BO weak, that they are devoured by small fiah, and 
are eaaily dragged out of their holes, though before they 
would have permitted Dotbing of the kind. They aleo eay 
that the small and young oues will not endure thie, and that 
they are stronger than the large ones. The Bepia also only 
lives one year ; the polypus ia the only one of the malacia 
that ever ventures upon dry land, it advances upon a rough 
■urface, but avoids smooth places. In other reBpects, it ia 
B strons animal, but its uecK, if pressed, becomes very weak. 
12. This is the nature of the malacia. They say that 
.... form their rough shells round themselves like a hard 
breastplate, which increases as they grow, and that they 
can leave these, a« if they were a hole or a habitation. 
The nautilus is a polypus peculiar both iu its nature and its 
actions i for it sails upon the surface of the sea, rising 
up from the depths ot the waters. It is brought to the 
■urface with its shell inverted, in order that it may go out 
more easily and navigate in an empty shell. When it 
rescliea the surface, it turns its shell over. There is a 
membrane extended between two of its tentacula similar 
to the web feet of birds, eirept that theirs is thick and that 
uf the nautilus thin and like a spider's web. This it uses 
for a sail when the wind blows, and it extends two of its 
tentacula for rudders. If aluriued, it fills its sheU and sinks 
in the sea. No one has made any accurate ohaervation on the 
production and growth of the sheU. It appears not to ori- 
ginate in sexual intercourse, but to be produced like that of 
other conchylia, nor is it ulear whether it can live when 
taken out of'^ite shell. 

Chafteb XXVI. 

- 1. Thi most laborioiis of all insects, if compared with the 
rest, are the tribes of ants and bees, with the hornets, wasps, 
uid their other congeners. Some of the spiders are more 
neat, graceful, and skilful than others in their mode of life. 
Every one may see the diligence of the ant ; for it is on the 
surface, and that they always travel in one direction, and 
make a store and treasure-house of food, for they work even 
in the night when there is a full moon. 

2. There are many kinds of spiders and phatangia. Of 
the phalangia that bite there are two sorts. The one # 
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•emblea those called wolves. It is smal], variegated, sharti 
and active iu jurapiog. It is called psylla. The other •■ 
lurger. Its colour is black, and its fore-legs are 
movements are slow, and it can scarcely walk. It is not 
strong, uor capable of jumping. The other kinds, which the 
dealers in medicine offer for sale, either do not bite at all, or 
very slightly. 

3, There is another kind of those called wolves. One 
ia small, and makes no web, and the larger sort makes a 
coarse inferior web upon the ground or in hedges. It always 
makes ita web over cninks in the soU, and with the origin ot 
the web in the interior it keeps guard until something falla 
into the web and moves it, when it comes out. The vn^- 
riegated kind makes a small inferior web among trees. 

4, There is another third kind, which is very skilful and 
graceful. It commences the process of weaving by extend- 
ing its web to the estremitiea on all aides, and then it draws 
a thread from the centre, and takes up the centre cor- 
rectly. Upon these threads it weaves, as it were, the woof, 
and then weaves them altogether. Ita sleeping place and 
atore room are situated at a distance. In seeking its prey 
it watches in the middle of its web. When anything 
falls into the web and the centre is moved, the spider sur- 
rouads and encloses it in a web, until it ia rendered power- 
.esa, and then takes it up and carries it to her store. Jt 
huDgry, she sucks it, for this is their method of enjoyment ; 
and it not hungry, hastens back for the pursuit of more 
prey, and in the first place mends her broken web. 

5, If anything in the meanwhile has faOen into the web, 
she first goes to the centre, and from that point, aa before, 
falls upon her victim. If anyone destroys the web, alie 
begins spinning; again at the rising or setting of the sun, for 
it ia at this time that her prey usually falls into the web. 
The female both makes the web and pursues the prey. The 
male only enjoys it with her. 

G. There are two kinds of graceful spiders that spin a 
thick web, one large and one small. The one with long legs 
keeps watch suspended above its web, that the creatures 
which fall into the web may not be frightened when taken, 
uid then it fallii upon them from above, for its size prevents 
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it from being easily concealed. But the smaller kind coo* 
ceais itaelf in a Binft]! superior chamljer of tbe web. 

7. Spiders have the power of emitting their web as aoon 
as they are horn, not from within their bodies, as if it were 
an excrement, as DemoerituB says, but from the surface of 
their body, like the bark of a tree, or like the ejected epines 
of some aniraalB, aa the porcupine. They will attack aod 
>urroiind with their weh animals larger than themselves ; for 



approachaud bite them. This is the nature of these animals. 

Chaptek XXVII. 
1. Thebe is a tribe of iiiBects which has not yet received 
any name, although in form all the species resemble each 
other. This tribe includes those that form wai, as the bee 
and those which resemble it in shape. Of these there are 

\ nine eorta, sii of which are gregarious, the bee, the king bee, 
the drone, which dwells amonj' the bees, the annual wasp, 

I the hornet, and tenthredo. These are solitary, the Bmall 
siren, of a tawny colour, and another siren, which is large, 
black, and varieMted. The third, which is larger than these, 
is called bombyliuB. The ants pursue no prey, hut only col- 
lect that which is already found. The spiders do not make 
anything, nor lay up a store, but only hunt down their prey. 

2. Of the rest of the nine kinds already mentioned WQ 
will treat hereafter. The bees do not hunt for prey, but 
they both produce and lay up stores. The honey is their 
food. This is plainly shown wnen the honey dealers attempt 
to take the combs. When they are fumigated and suffer- 
ing from the effects of the smoke, they devour the honey 
greedily, which they aro not observed to do at other times ; 
but they spare it and store it up for food. Tbey have also 
another kind of food, which is called cerinthus (bee bread), 
which is of an inferior quality, and sweet like figs. They 
carry this upon their le^ aa they do the wai. 

3. There is great variety in their diligence and mode of 
life. For when a clean hive is given them, they build their 
combs, bringing tlie drops from flowers and trees, such as 
the willow, the elm, and other glutinous trees. With this 
■Iso they smear the floor of their hive, for fear of other era 
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tures. The lioucy deolera caila this Hubetaiice commoBis, 
and they build up the entrance of their hive if it ie too wide- 
They first build cells for their own habitation, thtn thoae for 
the Itings and the dronea. They alwaya build cells tor them- 
ielves, and royal cells when there are many young ; but they 
onJy build cells for the drones when there w plenty of honey. 

4. ThfY make the royal cells near their own. These are 
HDiall. Those for the drones are placed next. These are of 
a smaller sire than those of the bees. They commence the 
formation of their combs from the top of the hives, and carry 
them down until several reach the floor of the hive. The cells, 
whether for the honey or the grubs, are constructed with two 
mouths; fur there are two cells built on each base,!ike a double 
cup, one on the inside, the other on the outside. The cells at 
the beginning of the comb, near the hives, are joined toge- 
ther for as much as two or three rows in a circle, and are 
short, and contain no honey. The cella which are formed 
with the greatest quantity of wai contain the most honey. 

5. They spread the substance called mitys at the en- 
trance of their hives, near tbe opening. This material is 
black, as if it was the purification of the wax, and of a 
harsh smell. It is considered a remedy for contusioua 
and suppurations. Kext to this the piasocerua ia smeared 
over the floor of the liive. This substance is less useful 
than the mitys in the healing art. Some persona say that 
the drones build cells for themselves, dividing both the hive 
and the wax with the bees ; but they make no honey, but both 
themaelves and their young are supported by that of the bees. 
The drones generally remain in the hives ; and if they fly out 
they rise in the air with a great noise, wheeling about as if 
they were esercising; and when they have done thia they 
return to the hive and feast themselves on the honey. 

6. The king bees never leave the hives, either for food or 
any other purpose, except with the whole swarm ; and they 
^y that, if a awarm wanders to a distance, they will retraM 
their steps and return imtil they find the king by his pecu- 
liar acent. They aay also that, when the king is unable to 
£y, he is carried by the swarm ; and if he perishes, the whole 
ewarm dies with him. And if they continue for a time 
to form celk, thej place no honey in them, and then thej 
aLo periitli. 
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pUn,bat in high places, 

Ij is fmoMtoam iscka, bat dbtct on tnees. They 

jooDig tiU Hkty am fijr, and then torn them out of 

and drive tbem to a great diBt«iic« ~ 

wide space of coontiy. so that they will 
to lire near tbem. 
6 Hey do not Imnt their pier Dear their nests, but at a 
nmsiderable diatance; and whra they hate hunted and 
taken anvthing, they lay it down and do not take it sway at 
once, but cany it airaT when thev hare tried its weight. 
They do not capture haree at ont-e, l>ut let them escape to 
the plain. They do not dest-eud to the plain at once, but 
with large though gradually decreasing cirelea. They 
do this in order that they may not be ensnared. They 
settle npon eminences, because they cannot rise easily from 
the ground. They 9v aloft, that they may see the greater 
eitent of country, ^or this cause men eay that the eagle 
is the only divine bird. 

7. All birds with crooked claws avoid sitting upon rocks, 
for its hordneaa is injurious to their ela«a. The eagle hunts 
fawns, haree, and other animals which it is able to conquer. 
It is a, lorg-lived bird. This ia plain from the long con- 
tinuance of theirneats in the same place. 

8. In Scy thia there is a kind of bird as large aa a bustard, 
which produces two young ouea. It does not sit upon its 
ei,'gH, but hides them in the skin of a hare or fox. It watches 
them from a neighbouring tree all the while it 
gaged in hunting its prey. And if anyone approaches 
it Sghts and strikes with its wings, like the eagle. 

Chapteh XXIII. 

I The owl and nycticorax, and the other birda which see 
imjwrtectly by dayhght, procure their food by hunting in 
the night. They do not thia all the night, but in twilight 
and at early dawn. Tliey hunt mice, and lizards, and 
heeties, and such other small animals. 

2 Tlio bird called asprey produces many young, is of 

II goiid habit of body, diligent m search of food, and gentle ; 
ard I't'cda both its own young and those of the eagle 
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wuen the eagle turns out its young, the pliene tnkea Aew 
up and feeds them ; for the eagle ejet^ts tliem bel'ore the 
proper time, when they etill require leeding, and are unable 
to fly. The eagle appears to eject its young from the neat 
from envy; for it is unenviouB and hungry bird,audnotqoicfc 
in aeiziiig its prey. It captures large creatures when it can. 
When its j'ouug have grown, it envies them, I'or they are 
good for food, and tears them with its claws. The young 
idso fight in the nest for particular places, and for the food. 
The parent then turos them out of the nest and strikes 
them. When they are turned out they begin to scream, 
and the pheue comes and takes them up. The phene is 
dim-sighted, and its eyes are imperfect, 

3. The sea-eagle is very quick- sighted, and compels its 
young to gaKe on tlie sun before they are feathered. If any 
one of them refuse, it is beaten and turned round : and the 
oue of them wliich first weeps when gazing on the sun is 
killed, the other is reared. It lives near the sea side, and ob- 
tains its food by pursuing marine birds, as it was before 
remarked. It pursues and tukes them one at a tinje, watching 
them as they emerge I'rum the sea. And if tlie bird, as it 
rises, sees the eagle watL-hing it, it dives again from lear, in 
order that it may rise again in another place : but the eagle's 
quick sight enables him to pursue the bird till it is either 
suffocated, or taken on tlie wing ; but it never attacks them 
in any numbers, fortliey drive it away hy sprinkling it with 
their wings, 

4. The petrels are taken with foam, for they devour it. 
They are therefore taken by sprinkling them. All the rest 
of its flesh is good ; the rump alone smells of seaweed, and 
they are fat, 

CHiPTEa XXIV. 
1. The buzzard is the strongest of the hawks ; next to this 
the merlin. The circus is less strong ; the osterias and 
piiassophonus, and pternis arc different. The wide-winged 
hawks are called hypotriurdieH, others are called perci and 
spiziffi ; others are the eleii and the phrynolochi ; these birds 
bve very easily, and fly rear the etouiiij. 

2. Some persons say that there are no le^isthan ten kinds 
of hawks; ibe^' differ Trim eacii olher, for some of thim 
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7. The beea collect the wax by climbing actively on the 
flowera nitU their fore feet. They cleanse those upon the 
inidille pair of legs, and their middle legs again on the 
curved part of their hind legs, and thus loaded they fly 
away. They are evidently heavily loaded. During each 
flight the bee doea not settle upon flowers of different kinds, 
but as it were from violet to violet, and touches no other 
Bpecies till it returns to the hive. There they are uuloaded, 
oad two or three bees follow every one on its return to the 
hive. It ia not easy to see what is taken, nor has their 
manner of working it been ever obaerred Their manner of 
vollectiog wax upon the olive trees has been the subject of 
obBervation ; for the thickness of the leaves makes them 
remain a long while in this tree. 

8. Aft«r having done this they produce their young. 
There is nothing to prevent there being grubs, and honey, 
and drones in the same comb. As long as the king bee is 
alive, they say that the drones are produced iu a separate 
place ; but wnen he is dead they are produced by the bees 
ui their own cells, and such drones are more passionate .- for 
this cause they are called stingers, not that they have any 
■ting, but that they would sting, if they had the power to 
do BO. The drone cells are larger. Sometimes tlie drone 
cells are plaeed by themselves, but are generally combined 
with those of bees, for which reason they cut them off". 

9. There are several kinds of bees, as has been already 
observed : two kinds of kings, the better sort of which ia 
red, and the other sort is black and variegated, and in size 
double that of a good bee. The beat kind is small, round, 
and variegated ; the other is long, like the wild bee. There 
^s another called phor (the thief) ; it is black, and has a 
brood abdomeu. The drone is another sort : it is the largest 
of them all, has no sting, and ia stupid. The bees that are 

{iroduced from those tliat inhabit cultivated places are dif- 
erent from the natives of monntainouB countries, for those 
produced from wood bees are more hairy, smiitler, less, more 
diligent, and more violent. The best bees elaborate a smooth 
comb, with a polished surface. The comb also is of one 
form, as if entirely adapted for honey, or for grubs, or 
dnines ; and if it hap[)ens tliat all these are produced in the 
■ame comb, each form will be elaborated iu order. 
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10. The long bees make their combs uneven, and tLa 
covering BwoUen, like that of the wild bee. Their ofiipring, 
ajao, and the rest of their productions, are not arranged in 
any order, but according to chance. Among them there 
are many bad kings, and many drones, and thieves, as they 
are called ; but little or no honey. The bees sit upon the 
combs, in order to bring them to maturity. If this la not 
done, they say that the cells perish and become filled with 
a web ; but if afterwards they are able to continue sitting 
something like an abortion is produced : if they cannot ait, 
the whole perishes. Maggots are formed in those cells that 
perish, which acquire wings nud fly away. If a, comb fali» 
flown, the bees set it up, and put props beneath it, in order 
that they may be able to pass underneath ; for if they have uo 
path by whicn to approach the place where they sit, the cell* 
become covered with a web. 

11. The thieves and the drones do not work, but only in. 
jure the other bees, and when taken they are killed by the 
useful bees. Many of their rulers are also frequently lulled, 
and especially the bad ones, in order that the swarm may 
not be disperaed by their numbers. They are the more dia- 
posed to kill them when the ewarm is not fruitful, and no 
caata are formed. At such times they destroy the royal 
cells, if any have been prepared, for they are the leaders of 
the Bwann. They destroy al a o those of the drones, if honey 
is scarce, or the awarm is short of honey. They fight boldly 
for their honey with those that would take it from them, 
and drive out any drones that may be in the hive, and are 
often seen sitting upon the liii-ea. 

12. The small bees fight eagerly with the long kind, and 
endeavour to drive them from their hivea ; and if they pre- 
vail, it aeema to be a sign of a very strong swarm ; but if^the 
others coni^uer, when left alone, they are idle, and do netting 
that comes to good, but perish in the course of the autumu. 
Whenever the useful bees kill any of them, they endeavour 
to do so outside of the hive; and if any of them die in the 
hive, they carry them out. Those which are called thieves 
injure their own combs, and if they can do it in secret, 
they will enter those of other bees, but if diacovered they 
are killed. It is, however, difficult to enter unperceiveil, 

; then- are guards placed at each entrance ; and if one cua- 
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trives to enter unnoticed, he is unable to fly from repletion, 
and is rolled out before tbe wliole eworm ; bo that it ia diffi- 
cult to escape. 

13. The kings theniHelves are never seen out of the hivea, 
except with a young swann, and in young swarms all tbe 
re«t appear to be collected round him. When a swarm 
is about to separate, a peculiar and singular noise is made 
for some days, and for two or three days beforehand a tiew 
bees are seen flying round the hive ; and if the king ia 
among them he ie notaeen, tbritia noteasy to see him. And 
ivhen they are collected, all the rest fly away and separate 
themselves with their respective kiogii : and if a few ot them 
happen to be near at hand, they join themselves with one of 
the numerous swarma. Aud if the king that they have left 
follows tbem, they hill bim. This is the manner of their 
leaving the hive, and of swarming. 

14, They all have their proper work to perform, Some 
bring flowers, others water, and others polish and erect the 
cells. Water is brought when they are rearing their young. 
None of them ever settle upon flesh, nor will they eat any- 
thing seasoned. They have no particular time for com- 



mencing work, but when they are properly supplied, and 
T health, they are particularly diligent during the 



3od 1 



summer. When the day is line they work wichout ceasing, 
and as Boon as the young bees are three days old, they aet 
to work, if properly fed. And when the awarm settles 
some depart for food, and afterwards return. In healthy 
swarms the progeny of the bees only cease from reproduction ' 
for about forty days after the winter solstice. Ah soon as 
the young bees are grown, they oflfer them food, and smear 
the cells with it, and as soon as they are strong enough, the 
young beea rupture the covering of t!ie cell, and so escape, 
15. The good kinds of bees destroy any creatures that are 
produced in their hives and destroy the combs ; but the other 
kinds from their inferiority overlook the destruction of their 
work. When the dealers in honey take the combs, they 
leave tbe bees some food for the winter. If sufficient ia left, 
the swarm is presen-ed ; but if not, they either die in the 
irinter, or, if the weather eontinues fine, desert the hive, 

* This should probably be read " tliD bcca onlj ce»» from liitui work 
tot lonj aays duriug tbe wiaier Hol»lku«." 
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They eat honey both in aummer an 
lay up another kind of food, which 
Gome persons call eandarache. 

16. Wasps are very injurioiie to them, and so is the bird 
called titmouse, and the swallow, and merops. The froga 
also in marshes destroj them when they come for water, for 
which reason bee-fanciers destroy the frogs in those marshes 
where the heea eome for water. Tbey also destroy wasps' 
oests, and the nest of the swallow aad merops, if near the 
Bwarma of bees. They avoid no animal, eicept those of 
their own kind. They fight among themselves, and vrith 
the wasps. When at a distance from their hives they will 
neither injure each other, nor any other creature ; but when 
near at home they will destroy everytbiug that they can 

17. When they have stung anything they perish, for they 
cannot withdraw their sting from the wound without tear- 
ing their own entrails ; but they are frequently saved, if the 
person stung will take care to press the ating from the 
wound ; but when its sting is lost, the bee must perish. 
Tb:-y will kill even large animnJa with their stings, and a 
horse has been known to perish, if attacked by beea. The 
rulers are the least cruel and stinging. 

18. If any bees die in the hive, they carry them out ; and 
in other respects the bee is a very clean creature. For thia. 
reason they also eject their excrement when in flight, for 
the smell is bad. It has been already observed that they 
dislike bad smells and the scent of unguents, and tliat they 
ating persons who use such things, They also die from 
other causes, as when the rulers in the hive are in great 
numbers, and each leads out a portion of the swarm. The 
toad also destroys beea, for it blows into the entrance ot 
the hive, and watches for and destroys them as they fly out. 
The bees cannot inflict any injury upon it, but their keepers 
destroy it. 

19. Some bee-keepers say that the kind of bee which 
makes an inferior and rough comb is the young of the others, 
and that it is the result of imperfect akill. They are young 
when a year old ; young bees do not sting so severely as old 
bees ; for this reason the swarms are carried to the apiaries, 
for they are those of young bees. When honey is short 
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they eject the drones, aud put figs and other sweet things wear 
them. The elder beea work in the hives, And become hairy 
from temaiDing within, The younger onee go out in the fields, 
aud are smoother: and tbey kill the drones when they have no 
longer any room for them, for they are placed in a recess of 
the hive. When a swarm has been weak, strange bees have 
been known to come and fight with them, and take away their 
honey ; and when the bee-keeper killed them tlie others came 
out and defended themselves, and would not injure the man. 

20. Other diseaaes, and especially one called clerus, fre- 
quently attack strong swarms. In this disease small worms 
are produced on the floor of the hive, aud as these increase, 
the whole swarm is held, as it were, in a spider's web, and 
the combs decay. Tliere is another disease, which is like a 
wildueae in the bees, and causes a strong smell in the hives. 
The bees should be fed on thyme, the whUe sort is better than 
the red. In close weather they should have a cool place, 
and a warm one in the winter. They suffer the most when 
they work with materials affected with the rust. 

21. "When the wind is high, they carry a stone with them 
for a balance. If a river is at hand they never drink any- 
where else, first of all laying down their weight. If no 
river is near, they drink in some other place, and then 
Tomit up their honey, and again set to work. There are 
two seasons for making honey, the sprins and autumd. 
That formed in the spring is sweeter, whiter, aud, on 
the whole, better than that formed in autumn. The 
best honey is made from the new wai and young flowers. 
The red hoeey is inferior, on account of the wax ; for, like 
wine, it is injured bv the vessel which contains it ; this 
honey therefore should be dried up. "When the thyme is 
in flower, and the comb is full of honey, it does not become 
inspissated. The gold-coloured honey is also good. The 
wbite honey is not formed of pure thyme, but is good for the 
eyes, and for wounds. "Weak honev Jways floats on the sur- 
face, and ought to be separated. Tne pure honey is beneath, 

22. When the woods are in flower the bees form wai ; at 
this season, therefore, the wai ought to be taken from the 
hive, for they immediately make more. Tiiese are the plants 
from which they collect it, atractyllis, nelilot, aspLodsI, 
myrtle, phleos, agnus, broom. Wnea they c 
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thTme, they mix water with it before thej Binear tlu, ?eUi> 
All the beee emit their excrements either on the wing, aa it 
boa been laid before, or into a single eell. The small beee, 
it has been already remarked, are more iodustrious than the 
large ones, bo that their wings become worn at the edges, 
and their colour black and burnt, but the bright and siiiny 
bees are idle, like women. 

23. Bees also appear to have pleasure in noises, so that 
they say that they collect them into their hives by striking 
earthen vesaels aud making noises. But it is very doubtfiH 
whether they hear or not, and if they hear, whether they 
collect together from pleasure or from fear. "Hie bees drive 
out aU that are idle or wasteful. They divide the work, as 
it has been already said ; some work at the honey, others at 
the grubs, and others at the bee bread; some, again, form the 
comb, others carry water to the cella, and mis it with the 
honey, while others go to work. Early in the morning they 
are silent, until one bee arouses them by humming two or 
three times, when they all fly to their work ; when they 
return again there ia some disturbance at first, which gradu* 
ally becomes less, until one of them flies round with a 
humming noiae, as if warning them to sleep, when on a 
sudden they all become silent. 

24. It is a sign that the swarm is strong when there is 
much noise and movement, as they leave and return to the 
hive, for they are then busy with the grubs. They are moat 
hungry when they begin to work aiter winter. They are 
more idle if the person who takes the honey leaves mucli be- 
hind, but it IB neceasary that a quantity ahould be left pro- 
portionable to the strength of the swarm, for they work less 
actively if too little is left j they become more idle if the 
hive is large, for they despair of their labour. The hive is 
deprived of a, measure or a measure and a haif of honey ; if 
it IS strong, two or two meaaurea and a half. Some few will 
afford three meaeures. 

25. Sheep and wasps, as it was said above, are hostile to 
bcee. The oee faneiera, therefore, catch the wasps in nana, in 
which they place pieces of flesh ; when manv have lallen in, 
they put on alid and put them in the ire. It is good 
for the bees to hare a few drones among them, for it makes 
them more industrious. Bees discern the approach of cold 
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weather and of rain; this is plain, for thiiy will not leave 
the hive, but even if the day is fine are occupieJ in the hive. 
By this tho bee keepers know thut they expect aerere 
weather. 

26. When they are suspended upon each other in the hive, 
it is a sigu that the swarm ia about to leave ; and when the bee 
keepers see this, they sprinkle them with sweet wine. They 
usually plant about the hive the achraa, beana, poa medica, 
Syria, ochrus, myrtle, poppy, herypllus, almond. Some 
bee keepers recognize their own bees in the fields by spr 
ling them with flour. When the spring ia late or dry, 
when rust is about, the beea are less diligent about "■ 
young. Thia, then, is the nature of bees. 

Chaptee XXVIII. 
1. Thgbe are two kinds of waapa, of which the wild sort 
rare ; they are found in mountains, and do not build tl 
ueat in the ground, but on oak trees ; in form they are largec, 
longer, and darker than the other aort ; they are variegated, 
all of them have stings, and are strong, and their ating ia 
more painful than tliat of the other sorts, for tbeir sting is 
larger in proportion to their size. These live for two 
years, and in winter are observed to fly out of trees, when 
they are cut down ; during winter they live in holes. Their 
place of concealment is in trees ; some of them are mother 
wasps, and some workers, as in those which are more do-. 
niestic ; tiie nature of the workers and the mother waapH 1 
will be explained when we come to speak of the moFBJ 
domestic kind. 

2. For there are two kinds of the domestic waapa, 
the rulers, which they call mother wasps, and the 
workers; the rulers are larger and more gentle, and the 
workera do not survive the year, but ali of them die. on the 
arrival of winter. This is plain, for at the beginning of 
winter the workers become stupid, and about the solstico 
are seen no more ; hut the rulers, which are called mothei 
wasps, are aeen during the whole of the winter, and bury 
themselves in the earth ; for in ploughing and digging 
during the winter, the mother wasps have been frequently 
observed, but no one has ever seen a worker. 

A. The following is the manner of their reproducti(Wl 
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when the rulers have fouud a place properly situated, 
the beginning of summer, they form their combe and bu 
the wasps nests, as they are called ; these are small, with four 
holea, or thereabouts ; in these working wasps are produced, 
and not mother wasps. When these are grown, they after- 
wards build larger nests, and again larger still, bm the 
swarm increases, so at the end of autumn the nests are very 
numerous and large, and in these the mother wasps no 
longer produce workers but mothers. These larger maggots 
are produced on the top of the upper part of the nest, in 
four or rather more adjoining cells, very like those of the 
rulers in tbeir combs. When the working wasps are pro- 
duced in the combs, the rulers no longer labour, but the 
workers bring them food ; this is evident, from the rulers 
never flying away from the workers, but remaining quietly 
within. 

4. Whether the rulers of the previous year, when they 
have produced new rulers, die at the same time as the young 
wasps, or whether tliey survive a longer period, no one haa 
ever observed, nor htfe anyone ever observed the old ago of 
the mother wasps, or of the wild wasps, or any other of their 
affections. The mother wasp is broad and heavy, and thicker, 
and larger than the working wasp, and her weight prevents 
her from being very active in flight, neither can she fly far, 
but always sits in the wasps' nests, and fashions and arrangea 
the internal parts. 

6. There are generally mother wasps in the nests, but 
there is some doubt whether they have stings or not ; they 
aeem, however, like the rulers among the bees, to have 
Btings, though they never put them out nor sting; some 
wasps, like the drones, are without stings, others have a sting. 
Those that are without stings are smaller, and not so angry, 
neither do they defend themselves ; those which are tiir- 
nislied with a sting are larger, and strong ; some call these 
tne moles, and those which have no sti*ng the females. To- 
wards winter many of those that have stings appear to lose 
them, though we have never met with eye-witnesses of this 
circumstance. 

6. Wasps are more abundant in dry seasons and rough 
places ; they are produced beneath the earth, they make their 
eombs of collected materials and of eaii:h, each epringiug 
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e origin, as if from a root. They procure their food 
me flowers and fruita, but generally, they are car- 
Some perBonB have observed them in the act of 
eezual intercourse, but whether one or both had etinga or 
not, was not Been. Some wild waspa also have been seen in 
the act of intercourse, on© of them had a sting, whether the 
other hod waa not observed. Their ofTspring does not seem 
to be produced from this interconrae, but is always larger 
than the offspring of the wasp should be. 

7. If a person tahes hold of the legs of a wasp, and per< 
mits it to buEZ with its wings, those that have no stings will 
fly towards him, which those with stings wiil, not do, and 
some persons consider this to be a sign that the one are males, 
the other females. Some are taken in caverns during the 
vinter with stings, and others without them. Home of them 
make small nests and few in number ; others make many 
large nests. Mauy of those called mother wasps are taken 
at the turn of the season in the neighbourhood of elms, for 
they collect the sticky and glutinous mattar. There are a 
great many mother wafips, when wasps have been abundant 
during the previous year, and the weather rainy. They are 
captured in the neighbourhood of prei'ipitous places and 
■traight fissures in the earth, and all appear to have stings. 
This, then, is the nature of wasps. 

Chaptee XXIX. 
1. The wild bees do not live by gathering honey from flowers 
like the bees, but are entirely carnivorous, for which reason 
they frequent the neighbourhood of dung ; for they piu^ue 
lai^ flies, and when they have taken them they tear off the 
head and fly away, carrying the rest of the body with them. 
They will also eat sweet fruit. This, then, is t)ie nature of 
their food. They have rulers, like the bees and wasps ; and 
in proportion to the size of the wild bee these rulers are 
larger than those of the bees and wasps. Their rulers also 
keep in the nest, like those of the waups. 

2. The wild bees make their nest under the soil, which they 
remove like the ants. They never swarm like bees, neither 
do wasps ; but the young ones always remain with them, and 
u the neat increases they carry out the heap of earth. Thfl 
nests become large; and from a fluurishicg uest threei^ 
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fmiT baekets of comb have been taken. They do not lay up 
any food like bees, but conceal theniHelvea during the winter. 
The greater number of them die, but it is not knowa whe- 
ther all of them periah. There in never more than one ruler 
in the neat ae in the swarm of bees, or they would divide 
the nest. 

8. When some of the wild bees wander from the nest, they 
turn aside to some malerial and form another neat, aueh u 
are often aeeu on the surface of the soil, and in this they 
work themaelvea out a ruler ; and when lie is grown he goes 
3ut and leads them with him to take posst-ssion of a nest, ia 
which they may dwell. No one haa ever made any observa- 
tion on the mode of aeiual intercourse in the wild bee, nor on 
the origin of their oft'spring. Among beea the drones and 
kinga have no stings, and some of the wasps also are without 
stings, as it has been remarked already ; but all the wild bees 
appear to have stiuga, but more accurate inquiry should be 
instituted as to the rulers, whether they have etmgs or not. 

Chapteb XXX. 
Thz bumble bees produce their young under etonea on the 
surface of the ground in two or a few more cells. The com- 
mencement of a kind of inferior honey ia found in them. The 
tenthredo is like the wild bee, but it ia variegated, and as 
broad as the bee. It is a dainty creature, and the only 
one which resorta to kitchens, and enjoya fiah and auch like 
things. It deposits its young under the eartb like the 
wasps. It is a very productive creature, and its nest is 
much larger and longer than that of the wasp. This ia the 
nature of the work and economy of bees, wasps, imd their 
coiigenere. 

Chapter XXXI. 
1. It has been already observed that we can distinguish a 
ditference in the diapoaitions of animals, especially in the 
courage and cowardice, and then in their mildness and fierce- 
ntsa, even in wild animala. The lion in bia manner of feed- 
ing ia very cruel ; but when be is not hungry, and is full fed, 
bis disposition is gentle. He is not either jealous or suspi- 
cioua. He ia fond of playing with and afl'eetionate towards 
those anintala which Lave been brought up with him, and to 
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wliieh lie has become accustomed. When hunted, he hai 
never been seen to retreat or be alarmed ; and if compelled 
to yield tfl the nurabere of hia himtere, he retreats slowly 
and leiaurely, and turns himself round at short inter- 
vals. K overtaken in a thicket, he flies rapidly till he 
reaches the open plain, and then again he withdraws slowlr. 
If compelled by numbers to retreat openly on the plam 
ground, he runs at full strettrh, and does not leap. His 
manner of running is continuous, like that of a dog at full 
stretch. When pursuing his prey, he throws himself upon 
it when he comes within reach. 

2. It is, however, true, as they aay, that the lion is afraid 
of the fire, as Homer also writes, " The burning faggots 
which he fears when m^ed against him;" and that he ob- 
serves the person who strikes him and attacks him ; and if 
& person aims a blow at him without hitting him, the lion, if 
he can rush upon and seize him, does not do him any injury, 
nor tear him with his claws, but shakes and frightens him, 
and then leaves him. They are more disposed to enter 
towns and attack mankind when thev grow old ; for old age 
renders them unable to hunt, from the disease which attacks 
their teeth. They live many years; and a lame lion has 
been captured which had many of its teeth broken, which 
some persons considered as a sign that it had lived many 
years. For this coiild not have happened except by the 
lapse of time. 

8. There are two kinds of lions. One of these has a round 
body and more curly hair, and is a more cowardly animal. 
The other is of a longer rorm, has straight hair, and is more 
courageous. Sometimes, when retreating, they stretch out 
their tails like doga ; and a lion has been at tiroes observed, 
when about to attack a hog, to retreat when that animal 
erected its bristles. The lion is weak if struck in the belly, 
but will bear many blows on other parts of the body, and 
its head is very strong. If they bite or tear anything, 
a large quautity of yellow serum flows from the wound, 
which can never be stopped by bandages or sponges. The 
mode of healing is the same as in the bite of a dog. 

4. Tlie jackal in an animal attached to mankind. It doei 
not injure men. nor is it much afraid of them, but it will 
fight with the dug and the lion. They are cot, thert ' 
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faimil in tlie aame locality. Tbe small jackal ia the beat. 
Some persona say that there are two, otliere that there are 
three sorts ; but, like soirte fieh, birds, and quadtupede, th« 
jackal changes at dJllerer t seasons, and has a different colom 
in Bummer and in wintet . In summer it la smooth j in win- 
ter, rough. 

Chapter XXXII. 
1. Thx bonassus ia found in Pteonia, in Mount Meeaapiui, 
which forms the boundary between Pseonia and Media. 
The Fteonians call it monapua. It is ae large ae a bull, and 
more heavily buiit ; for it ia not a long animal, and its skin, 
when stretched out, will cover a couch for seveu persona to 
recline upon. In form it resembles a bull, but it has a 
mane as far as the point of the shoulder like the horse, but 
its hair ia softer than that of the horse, and shorter. The 
colour of its hair is red. The hair is deep and thick as far 
down aa the eyes, and in colour between ash-coloured and 
red, not like that of roan horBes, but darker. Its hair below 
is like wool. They are never either very black or very red. 

2. Their voice is like that of the oi. Their horns are 
crooked and bent together, of no use for defence, a span long 
or a little more, ao thick that each of them would hold half 
a measure or a little more. The black part of their horn is 
good and smooth. The fore lock is so placed between the 
eyea that the creature can look eideways hetter than for- 
wards. Like the oi, it has no upper teeth in front, neither 
have axy homed animals. Ite legs are rough and its hoofs 
cloven. Its tail ia small in proportion to its size, like that of 
the 01, and it tears up the ground and digs with its hoof 
like the bull. The skm upon its sides is strong. Its flesh 
is eicellent food, and for this it is hunted. 

3. "When wounded it retreats, and ataya when it can pro- 
ceed no farther. It defends itself by kicking and ejecting 
its dung, which it can do to the distance of four fathoma 
from itself. It uses this meana of defence easily and fre- 
quently. Ita dung is so caustic aa to bum the hair from 
dogs. The dung is only cauatic when the creature is dis- 
turbed and alarmed. It is not ao when undisturbed. Th'- 
is the form and nature of tbia creature. At the aeaaon 
parturition they collect together in numbers in the 
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tunii, ftnd make a circle of their dung round the place, aa it 
were a fortification, for this animal ejecta a large qui '" 
of this excremeLt. 



Chafteb XXXIII. 
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Of all wild oninialB the elephant ie the most I 
e«ntle ; for many of them are capable of instruction and 
intelligence, and they have been taught to worship the king. 
It ta a very sensitive creature, and abounding in intellect. 
The male never again touches a female that he has once 
impregnated. Some pereoua say that the elephaut will live 
for two hundred yeara, others an hundred and twenty, and 
the female lives uearly as long as the male. They arrive at 
perfection when siity years old. They bear winter and cold 
weather very badly. It is an animal that lives in the neigh- 
bourhood 01 rivers, though not in them. It can also walk 
through rivers, and will advance as long aa it can keep its 
proboscis above the surface ; for it blows and breathes 
tbrongh this organ, bat it cannot swim on account of the 
weight of its body. 

Chapter XXXIV, 
Cauelh refuse to have se^tual intercourse with their dams, 
even when forced; for once a camel driver, who was in 
want of a male camel, veiled the dam and introduced her 
young to her. "When the covering fell off in the act of 
copulation, be finiahed what he was about, and soon after- 
wards bit the camel driver to death. It ia said also that the 
king of Scytbia had an excellent mare, which always pro- 
duced goon colts. lie wished to have a colt out of the mare 
by the best of these horses, and introduced bim for copnla- 
tioD, but he would not do it. Wben she was covered up, 
however, he performed the act unwittingly. Aa soon aa the 
form of the mare was abown after copulation, and the borse 
•aw what was done, he ran away and threw himself down a 
precipice. 

Chapter XXXT. 

I. Amovo marine animals there are many instances ifl> 
ported of the mild, gentle disposition of the dolphin, and of 
its love of its children, and its affection, in the neighbourhood 
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of Tarentum, Caria, and other places. It is said that when 
a dolphin was captured and wounded on the coast of Caria, 
so great a number came up to the harbour, that the fishermen 
let him go, when they all went away together. And one 
large dolphin, it ia said, alwaya follows the young onea, to 
take eare of them ; and aometimea a herd of large and email 
dolphins has been aeeti together, and two of these having left 
appeared soon after, supporting and carrying on their back 
a email dead dolphin, that waa ready to sink, as if in pity 
for it, that it might not be devoured by any other wild 
creature. 

2. Some incredible things are also told of their swiftness, 
for it appears to be the awiftest of all animals, whether 
marine or terrestrial. They will leap over the saila of large 
ships. This is especially the case when they pursue a fiah 
for the sake of food i for their hunger will make them pur- 
aue their prey int« the depths of the sea, if it retreats tu 
the bottom. And when they have to return from a great 
depth, they hold their breath, as if they were reckoning 
the distance, and then they gather themselves up, and 
dart forward like an arrow, desirous of shortening their 
distance from a breathing-place. And if they meet with 
a ship they will throw themselves over its sails. Divers 
also do the same thing when tbey have sunk themselves 
into deep water, for they also gather up their strenBtii 
in order to rise to the surface. The males and females five 
in pairs with each other. There ia some doubt as to the 
reason why they cast themselves ou the land, for they 
say that sometimea they appear to do this without any 
cause, 

Chapteb S5XVT. 

1. As the actions of all animals agree with their dispositions, 
BO also their dispositions will change with their actions, and 
■ome of their parts also. This takes place among birda ; for 
hens, when they have conquered the cock, desire to copu- 
late with others, and their crest and rump become elevated, 
80 that it is difficult to say whether they are hens or not. 
In some, also, small spurs are found ; and some males, after 
the death of the female, have been seen to tflke the same care 
of the young as the female would have done^ leading tbein 
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■bout 'and feeding them, and neither croirmg, nor desiring 
eesuul intereuuTMi. And Bouie male birdH have been eeen to 
be so effeminate troni their birth, that they neither crowed, 
nor desired sexual intercourse, and would submit themselves 
to any niidee that desired th«in. 

3. Mauy birds at particular seasons change both their 
colour and their voice, as the blackbird, which becomes 
russet instead of black, and assumes another voice, for it 
sings in the Bummer time, but in winter it chatters and 
screams violently. The thrush also alters its colour, for in 
winter it is grey, and in summer is variegated on the neck ; 
but its voice does not alter. The nightingale sings unceas- 
ingly for fifteen days and nights, when the mountains 
become thick with leaves. As the summer advances it 
utters another voice, not quick and varied, but simple; its 
colour also is altered, and in Italy it is called by another 
name at this season of the year. It only shews itself for a 
short time, for it lies concealed. 

3. The erithacus, and the bird called phoenicurus, are 
changed one into the other. The erithacus is a winter bird, 
the pncenicurus a summer bird ; they differ in nothing but 
the colour. The Bycalis and melancoryphus are the same, for 
these also are interchanged, The sycalis is found in the 
autumn, and the melancoryphus immediately after the end 
of the autumn. They also differ from each other in nothing 
but their colour and voice, and to prove that it ia the same 
bird, each kind has been seen immediately after the change 
took place ; and when the change waa not quite complete, 
there was nothing characteristic of either form. Nor ia it 
absurd to suppose that these birds change their voices or 
their colours, for the dove utters no sound in the winter, 
unless it may be on a fine day in a severe winter, when it 
■will utter its sound to the astonishment of those that know 
its habits; and as soon as spring commences, it begins to 
utter its voice : and, on the whole, birds make the greatest 
number and variety of voices at the season of coition. 

i. The cuckoo also changes its colour, and its voice is not 
distinct, when it is about to leave us. It goes away about 
the time when the dog-star rises, it having been with ui 
from the commencement of spring to that time. 
nnaathe, as it is called, disappears when Sirius riaei 



r 



B. n.^ THB HI8T0BT OF ANIMALS. 277 

comes agaia when it sets, for BOinetimes it retre&ti before 
the cold, and sometimea before the heat. The hoopoe alao 
changes ite colour and its forma, as ^achylus writes. " Ha 
had variegated thiB hoopoe, the witness of its own evils, aad 
has displayed the bold bird that dwells in the rock in 
all armour. In the early spring it shakes the feathers 
of the white hawk ; for it has two forms, that of the 
young bird and of itself, from one origin. And when the 
young com of the harvest begins to grow, it is clothed in 
spotted feathers; and it always hates this place of Pal- 
leae, and inhabits deserted forests and mountaiDS. " 

6. Some birds dust themselves, and uthers bathe. Some 
neither dust nor bathe. Those tlmt do not fly, but live on 
the ground, dust themselves, as the domestic Ibwl, partridge, 
grouse, lark, and pheasant. Those birds which have 
straight claws, and live near rivers, marshes, and the sea, 
bathe themselves. Some, like the pigeon and sparrow, both 
dust and bathe. Most of those mth crooked claws do nei- 
ther the one nor the other. This is their nature in these 
matters. The act of breaking wind backwards is peculiar 
to some birds, as the turtle. Such birds make a strong 
motion with their nimps when they utter their voice. 

CHAPTEa XXXVII. 
1. Akimals not only change their forms and dispositions at 
particular ages and seasons, but also when castrated. Al" 
animals that have testicles may be castrated. Birds and 
oviparous quadrupeds have internal testicles near their loins. 
In viviparous animals with feet, they are generally eitemal, 
though sometimes inr«['nal ; id all tney ore situated at the 
extremity of the iibdomen. Birds are casti^ted near the 
rump, the part wil.h which they touch the female in copu- 
lation, for if they are burnt in that part two or three times 
with irons after thi<y are full grown, the eomb turns yellow, 
and they cease to crow, aud no longer desire sexual inter- 
course. If they are not full grown, these parts never reach 
perfection, 

2. The same is the esse with the human subject, for if a 
boy is castrated, the hair that is produced alter birth never 
appears, nor does bis voice change, but continues sharp ; 
but it' a full grown man is castrated, all the hair produiW 
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after birth falls off except that on the pubea, thU become! 
wealier, but still remains, Ibe hair produced at birth does 
not tall off, for the eunuch never becomes bald. The voice 
also of castrated aaimals changes to that of the female. Other 
animals, if not castrated when young, are destroyed by tbe 
operatioii ; with the hoar it makes no difference. All ani- 
mala, if castrated when young, become larger and more 
graceful than those not castrated ; hut if already grown, 
they never become any larger. 

8. If stags are castrated before they are old enough to 
have horns, these nsTor appear ; but if castrated after they 
have horns, their size never varies, nor are they subject to 
their annual change. Calves are castrated at a year old, if 
uot they become ba4 and inferior. The steer is castrated in 
this manner : thev lay down tbe animal and cut the scrotum, 
and press out the testicles ; they next contract the root 
of the testicle as much as poBsible, and fill up the wound 
with hair in order that the discharge may escape, and if it 
inflames, they cauterize and sprinkle the scrotum. If adult 
bulls are castrated, tbey are still apparently capable of 
sexual intercourse. 

1. The capria of the sow is also cut out, so that tbey 
should not desire coition, but fatten rapidly. They are cut 
after fasting two days. They bang them up by tbe hind 
legs and make an incision in the lower part of the belly, 
where the testicles of the male are generally found ; the 
ey)ria is there formed upon the matrix, from which they cut 
off a portion, and sew up the wound again. 

5. The female camels also are cut when they wish to take 
them to war, that they may not become pregnant Some of 
those in tbe upper parts of Asia possees as many as three 
thousand. Suet camels, when they run, are far more swift 
than the Nistean horses, from the length of their stretch. 
And on the whole, castrated animals are longer-bodied than 
tliose not castrated. 

(j. All animals that ruminate, derive as much use and 
pleasure from rumination as from eating. Animals that 
have not cutting-teeth in both jaws ruminate, as the ox, 
eheep, and goat. No observations have been made on wild 
animals except those which occasionally associate with men. 
M the stag, though this animal ruminates. They all lie doM 
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to ruminate, and do bo most in the winter ; those which are 
brought up in shelter ruminate for nearly seven months. 
Those that live in herds, ruminate for a shorter period, for 
they live out of doors. Some animals with cutting teeth in 
both jaws, ruminate, as the Pontic mice and the fish, which, 
from this process, is called meryx. Animals with long legs 
have loose bellies, and those with broad chests vomit more 
easily than others, in quadrupeds, birdf>, and the generalitjr 
of mankind. 



BOOK THE TENTH. 

(EBHOIfEOUaLT ASCBIBED TO ABISIOTLS.) 
Chafteb I, 

It men and womeii, after they have reached a certain age, 
do not have children after cobabition, the fault eometimefl 
reata with both, and aometimea in only one of them. And 
firat, it ia requisite to examine the uterue of the female, that 
if the fault lieB there it may be relieved by proper treatment. 
If the fault IB not there, attention must be paid to aome other 
canae of sterility. We may conclude that thia organ ia in 
a healthy state, when, like the other parts of the bodj^, it 
performs ita functions without pain, and is free from fatigue 
after the function is performea. Just as the eye ia in a 
healthy state if it eufiers no pain in seeing, and is not dis- 
ordered with the exercise of its function, or unable to per- 
form it again, ao the uterua is healthy which sufiera no 
pain, and is well able to perform its functiona, whateTer 
they may be, and after they are performed is not impotent, 
but is free from fatigue. 

2. The uterua ia said to be disordered, when, even if it 
performs ita functions properly and without pain, it doea 
not hinder its function by any part of itself' As there 
is nothing to prevent an eye from seeing accurately, although 
ftll its parts are not perfect, or if there happens to be a 
tumour in it ; so the uterus may have received no injury 
in thia respect, if it is properly situated in the right place. 
In the first place, then, the Lealthy uterus will not be situ- 
ated in this place or in that, but will always be in a similar 
position ; but it is not difficult to decide whether it is not 
placed at too great a distance without suffering and pain, or 
whether it is devoid of sensation when touched. That these 
parts ought to be properly placed is evident from the foUow- 
jig considerations, for if the uterus ia not near, it will not 
be able to imbibe the semen, for the place from which it 
' A corrupt pstsBge. 
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ought to receive it will be at too great a distance. 
iiteniB is near, and not able to retire further, it will be uie- 
leBB, for it will be always touched bo as to refuse to open ; 
but it ought to do this, and to be obedient to its t'uuction. 
These things ought to be thus ordered, aud if the; are not, 
the case requires attention. 

8. The catABienia also should proceed correctlj, that is, ii 
the general health is good, they should last for their proper 
time, and not come irregularly, for wher, the catamenia are 
right, tbe uterus will open properly, and receive the fluids 
of the body whenever they are secreted; but when they 
maie their appearance too often, or not often enough, or 
irregularly, while the rest of the body does not aympathise 
with them, and the general health is good, we must look to 
the uterus for the cause of their irregularity. The dul- 
noss of the uterus prevents its being opened at the proper 
time, BO that it receives hut a amnJl portion, or rather tbe 
uterus imbibes the fluid from some inflammation of the 
parts. So that it shows that it requires attention, like the 
eyes, the bladder, the stomach, and other parts. For all the 
parts, when inflamed, imbibe the fluid which is secreted into 
each place, but not such a fluid, or in so great quantities. 

4. Iq like manner, if the uterus secretes more than it 
ought to do, it eihibits an inflammatory tendency, if the 
secretion is regular but too abundant ; but if tbe secretion 
is irregular, or more putrid than it should be in healthy 
Bubjecta, tbe disease is then quite manifest, for it is neces- 
sary that some pain should show that ail is not well. In a 
healthy subject, at the commencement, and tbe cessation of 
menstruation, the secretion appears white and putrid. All 
those subjects in whom the secretion is more putrid than in 
healthy persons, or is irregular, or too abundant, or deficient, 
should receire atteution, lor this it is that prevents child- 
bearing. But in those subjects who are only irregular, and 
unequal in the periods of tne secretion, the disease is not 
the preventive of child-bearing, though it shows that the 
habit of the uterus is changeable, and does not always re- 
main the same. And this aifection is sufficient to prevent 
those persona from conception who are otherwise well dia< 
posed towards it. It is, however, hardly a disease, but an 
affection which may be restored without medical treatmenl^ 
tuiless it is affected by some previoua fault. 
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6, If the regularity and quantity of tLe diacliarge is Bubjoct 
to alteration, without any corresponding change in the rest of 
thebody, which is aantetnnca in a more fluid, at other times in 
a more dry state, the uterus ia not in fault, though it ought 
to follow the habit of tbe rest of the body, and receive and 
secrete in proportion. If the body is in a good state of 
health, but undergoing a change, when this takes plaee, 
find there ia no need of medical treatment ; but if the secre- 
tion ia too Bmoll from diaeaae, and tbe secretion is talien 
through some other source, the body aufiers : and if the dis- 
charge is too great, from al! the Hetretiona of the body being 
turned in one direction, tbia does not poiut to disease of tbe 
uteruH, but of the whole t>ody. Whenever the catamenia 
coincide with the general habit of the body, it is evident that 
tbe iault doea not lie with the uterus, which would perform 
its functiooa properly if the general health were correct, 

0. Sometimes tbe uterus is weak, and sometimes strong ; 
sometimes too fluid, and aometimes too dry; and the dia- 
chaige coincides with the state of tbe body, it is abundant 
when that ia full, deficient when it ia leas full. If the body 
is full of fluid, the discharge ia watery ; if tie body is dry, 
it is more sanguineous ; it begins with being white, like mils, 
and is without smell. Some are dark-coloured, and when 
about to cease they become white, at tbe last secretion. The 
white discharge has not the amell of putrid matter, but is 
more harsh and disagreeable, nor has it the smell of pus ; and 
when thia is the condition of tbe symptoms, there it^ no wear- 
ing away, but the body becomes heated. In all that are in tbia 
fitate, the uterus is in a healthy coudition for child-bearing. 

Chapteb II. 
"We must, then, first of all inquire whether all these parti- 
culars are well ordered ; and, next, we must learn the posi- 
tion of the body of the uterus ; for it ought to be straight ; 
and if it is not so, the seminal fluid can never reach it. A nd 
it is evident that women project their semen forwards, from 
what happens when they have lascivious ireama ; for this 
part of them then requires attention, being moistened as 
though they had sexual intercourse, for they also project into 
the place where the semen of the male is emitted, and not into 
tbe uterus ; and when projected to this place, the semen i 
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drawn intc the uterus by inhalation, aa the mucus is drawn 
into the nose. For this reason they beeome pregnant in 
every position ; for the seminal fluid both in men and iromcn 
ia always projected forwards ; but if it were projeeted into 
the female sbe would not always conceive after copulation. 

2. But if the uterus is not straight, but iuclined to tbe 
hips, the loins, or the hypogastric region, it ie impossible to 
conceive, for the before-mentioned reason, that the uteriu 
cannot take up the seminsl fluid. If this deformity is great, 
either naturally or from disease, the disorder is incurable. 
If there ia a rupture, either by nature or arising from the 
disease, which contracts the parts with inflammation, the 
disorder will take a diflerent turn from this. But in order 
that women may become pregnant, it is necessary, as it was 
said, that the mouth of the uterus should be straight and, 
moreover, should bewellopened. By thislraean thatwlien the 
menstrual discharge comiuenceB, the os uteri should, on con- 
tact.appearsofter than before, though noCdistinctly expanded. 
But if this is tlie case, let the first appearance be white. 

3. But when the appearances are more the colour of 
flesh, the uterus will be evidently relaxed without pain 
when it is touched, and the oa uteri is neither dull nor dif- 
ferent irom itself; and when the discharge ceases, let the 
aperture be very open and dry, but not hard, for a day and 
a half or two days ; for this shows that the uterus is in a 
healthy state, and fit to perform its fuDctions. If the oa 
uteri is not immediately relaxed, but appears aoft, it shows 
that both the uterus and the rest of the body are relaxed, 
and the uterus does not prevent, but first discharges the 
secretion from the os uteri. And when the rest of the body 
baa discharged a great deal, and t))e os uteri becomes re- 
laxed, it is a sjga of a healthy couditioD, 

4. Andwhetithe appearances cease to take place directly, 
the uterus shows that, if there ia auy difficulty, it will be- 
come empty and dry, and wanting in moisture, and there will 
be no remains in the passage. When the uterus, therefore, 
ia capable of contraction, it shows that it is in a proper state 
for receiving whatever is brought to it, when it is in this 
■tate without paiii, and indeed is insensate ; and it is good 
that the os uteri should not be in any other condition. 
Ibis shows that there ia no reason why it should not close 
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at the proper time. This ie tlie manner of comidering t 
OB uten, whether it ie in a healthy condition or not. 



Tesbx ought to be the ayniptonis of the uterus itself after 
purification. First of all, that the woman should dream of 
■exual intercourse, and project ber eeminal fluid readily, as 
if a man were lying with her ; and if this symptom occur 
frequently, it ia better. And when she has ansen, aotne- 
timea she should require the aame treatment as if she 
had been with a man, Bometiraes she should be dry ; but this 
dryness should not he itmuediate; but after awaking she 
■hould be fluid, sooner or later, about as much as half a 
■hort dav. The humidity should be of the same kind as if 
she had Deen with a man. For all this shows that tlie uterus 
is in a fit state to receive what is given it, and that the 
cotyledons are drawn up and will retain what they have 
received, and he unwilling to part with it. 

2. A flatulent state of the uterus is also a good sign, 
when it enlarges and discharges the wind bs tlie bowels do 
trithout pain, and when it becomes larger and smaller with- 
out any symptom of disease ; for these symptoms show that 
the uterus la not in want of what is necessary nor slug- 
gish, either naturally or from disease, but that it will be 
able to find room by growth fur anything that it may re- 
ceive, for it has the power of dilation. When this is not 
the case, the uterus ia too thick, or Bome natural defect or 
disease has rendered it inaenaible. For this cause it cannot 
nourish, but it will destroy the embryo, if the symptoms 
are violent, while the embryo ia small; if they are leas so, 
when it is larger; if the uterua is slightly affected, the 
offspring will be inferior, as if it had been fed in an inferior 
Teasel. 

8. Upon contact, the right and left side vHll he foirnd to 
be alike, and all the other parts in the aanie way ; and in 
the act of copulation moisture will be produced, not fre- 
quently nor in great abundance. This aflectiou is, as it 
were, a perapiration of the place, like the saliva, which ia 
frequently produced both in the use of food and iu speaking. 
Tears also are shed from the eyea, when we look upon briU 
liant objects, and under cold or greater heat, of which the 
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parts slW) partake, wbeo tbey happen to be moist So tlia 
uterus becomes moist wben employed, wben it is of a more 
moist dispoBitioa. Those that are ia tlie best health suffer 
from this affection, for which reason women always require 
more or less attention, as also the mouth requires saliva. 
Jn some this moistiire ia so abundant that they cannot 
imbibe the semiual iluid of the mail in a state of purity, 
on account of its admixture with this uterine mois- 

4. Besides these affections, the following also is to he oon- 
«idered, whether, when they dream of sexual intercourse, their 
general health is good or not, as whether they are weak, and 
whether they are so always, or only sometimes, and whethef 
they are not sometimes strong, and whether they are d^ at 
first and moist afterwards i for this ought to be the condition 
of a woman capable of chOd-bearing ; for relaxation shows 
that the body has been profuse of the seminal fluid, and 
that it cflji perform its functions ; but when the uterus is 
hard, it is a sign of debility. If a woman has this affection 
without any disease, it shows that the emission takes place 
naturally and as it ought to do. For if it were not so, there 
would be disease and prostration of strength. Sometimes, 
when the uterus is dry and afterwards becomes moist, it ia 
a sign that the whole body receives and makes away with 
the seminal fluid, and that both the uterus and the body are 
strong ; for it has been already observed that the uterua 
absorbs the semen which is placed upon it by the process of 
inhalation, for it is not emitted into it but upon the same 
place as that of the man. Alt that takes by mhalation ii 
accompanied with force, so that it is plain that the body o{ 
eucb a person must have the power ot retraction. 

5. It sometimes happens that women who have lascivioaa 
dreama,ormen of strong paasioua, are robustnot from strengA 
but from health. This takes place when a large quantity of 
eeminal fluid has been collected near the place from whence 
they emit it. K this makes its escape, they are in no wayi 
debilitated; for they are not relaxed by the loss of a 
portion, if sufficient remains behind, or if that which was 
emitted waa useless, nor if it was emitted easily, as if they 
parted with superfluous matter. For which reason euca 
persons are not robust from strength but from dulluesa. But 
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when any part ib emitted which is oeceasaiy for the bodr, 
they hecome debilitated, 

G. If a peraon is in good health, and of a proper age, the 
■eminal fluid ia rapidly formed This takea place in those 
that have not done growing and ia thoae that are grown. 
Women rarely know when they are first pregnant; for 
they do not think that they have conceived unlesa they 
perceive that the semen has "been emitted, auspeyting that 
it ought to he emitted at the same time hoth by the fe- 
male and the male; and it eecapes their notice, more ea- 
pecially when they think that they are unable to conceive, 
imlesa they have become dry, and that which they have 
received has disappeared entirely ; but it Bometimea hap- 
pens that both the male and the female emit more than 
couid possibly diaappear, and more than enough for concep- 
tion. When sufficient haa been drawn in and much left 
out, they become pregnant without knowing it. 

7. That it is possible that this should take place, and that 
the affection does not ariae from thewtlole of the aeminal fluid, 
we may learn from thoae animala which produce many young 
oneH from a ainele act of intercourse, or from the case or 
twins produced by a aingle act. It is evident that they are 
not produced from the whole semen, but each place receives 
iome portion of it, hut the larger portion is left behind ; and 
if many young are produced from a single act of intercourse, 
which appears to be the case with swine and with twins, it 
ia evident that the semen cannot come from every part of 
the body, but it ia divided out to each form. It is possible, 
therefore, that it may be aeparated from every part of the 
body, and that the whole may be divided among many, so 
thftt it is not possible that all ehould have every part. The 
female alao projects her semen into the os uteri, where the 
man aJso emits his, when he approaches her. From thene© 
she imbibeB with inhalation as if it were with the mouth or 
noatrila ; for whatever is not joined to the members is either 
hollow above and united by a symphysis, or is sucked in from 
this place by the act of inhalation. For which reason they 
take care that it should be dry, as if this had happened before. 

8. The path along which it passes is thus formed in 
women. There is a tube enclosed in the body like the penis 
of ihe male. The inhalation takea place through this byw — 
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amall paaeage above the passage for the iirine. "WTieu, there- i 
fore, they desire sexual mtercourse, this part is not in the 
Banie condition as it was before. A falling down takes place 
from this passage, and the fore part of the uterus hecomea 
much larger than the part where it falls into this passage. 
This resembleB the noatrils ; for, as the nostrils have a pas- 
sage into the pharynx and into the external air, so this tube 
has a yery small and narrow passage, like a passage out for the 
wind. That to the fore part of the uterus is wide and broad, 
as the nostrils are to the external air between the mouth 
and the pharynx. So women have a larger passage to the 
fore mrt of the uterus, and wider than the external passage. 

9. Whatever conjecture is formed concerning these affec- 
tions, it makes to the same conclusion, that the woman 
also emits a seminal fluid. The same things arise from the 
same cause, for to some it seems to be the cause of disease 
or of death ; and these consider the end at the beginning 
aa it ought to be considered ; for to some women these are 
important causes, to some of no importance ; and of tbese 
causes some are and some are not of conBequence. They 
divide also in proportion the consequences which may result 
from them. To some it happens to pass through all these 
affections; to those who have many, through many of them t 
others through few ; and others, again, who have none, 
through none of them. 

10. There are some persons who suffer from tlie affection 
called inflation. This ought not to be. The affection is of 
this kind. In copulation they neither evidently emit semen, 
nor do they become pregnant. Wherefore they are said to 
be inflated. The excessive dryness of the uterus is the cause 
of this complaint ; and when it has drawn the fluid into itself, 
it ejects it again. This bety)mes dried up, and having become 
small falls out, without any notice being taken of the circum- 
stance on account of its size. When the uterus is violently , 
affected in this way, and becomes very dry, and ejects it 
very soon, it is plain that pregnancy cannot take place. If ' 
this does not take place very soon, impregnation appears for 

a time to have taken place until it is ejected. The same 
thing also takes place at times in those who have conceived 
properly ; if a long time has elapsed, the uterus becomes 
olevated, so that it plainly appears as if impregnaiiun had 




taken place until it falls out. Then all becumea as it 
at iiret. They refer this affliction to a divine origin. It 
curable, unleaa it ie natural, or the disease has gone a gmat 
way. It IB a sign that thiH diaease is not present, when 
women appear neither to have emitted semen, nor to have 
conceived after sexual intercourse. 

Chaftek IV. 

1, PKEONAHcr is prevented also by spasn- intheuterus. 
complaint attacks the uterus when it is either distended 
inflammation, or in the act of parturition. When any large 
quantity of matter suddenly enters it, and the os uteri ia 
not open, spasm then arises from distension. It is a sign of 
the absence of spasm, if the uterus does not appear to reach 
inflammation in its functions: whereas, if spasm were pre* 
sent, there would be some signs of inflammation. Again, a. 
iwelling at the mouth of the uterus, if it is much drawn out^ 
will prevent conception. It is a sign that this is ' " 
case, when the uterus appears to open and close 
after the discharge of the catamenia, or the use of the malt 

2. In some, also, the os uteri is closed, either from thet 
of birth, or in consequence of disease. Sometimea tl 
curable, aod sometimes not so. It is not, however, 
cult to ascertain the state of the case, for it is not possibl 
either to receive or to emit anything in a proper luanna 
If it appears to have received and rejected ttie seminal fluid- 
of the molo, it is an evidence of the presence of the diseasfr 
But those who hai-e no impediment in the way of conce|K 
tion, hut are, a» it has been said, as they ought to be, unl< 
the man is impotent, or they are not able to have chili' 
tiigether, being unable to emit their semen at the i 
time, and differ very much, such persons will have no i 

Chapter V. 

In order to understand of sterility in the male, wei r 
take other eymptoms. These will appear very easy, if h 
copulates with other women, and impregnates tnem. When] 
the sexes do not appear to concur with each other, althooa* 
all the before-mentioned circumstances are present, they i 
uu( have children together. Forit is evident that this ia tbtm 
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ouly reason of sterility: for if the voman contribittea to 
the Bemeu and generation, it is evident that both the aeies 
should be concurrent: for if the man is quick, nnd tlie 
woman alow, iatheemlaaion of the semen (and many womeu 
are compitrativety alow), this will prevent conception; for 
which cause they do not produce ehildren hy sexual union 
with each other. They do so, however, when tbey happen to 
be concurrent with each other ; for if the woman is desirous, 
and prepared for the intercourse, and is inclined for it, but 
the man is suffering previous pain, and of a cold disposition, 
it ia then also necessary that they should be concurrent. 

ClIAFTEK VI. 

It is quite plain when animals desire seiua! intercourse ; for 
tbe female pursues the male, as hens pursue the cock and 
place themselves beneath him, if the male is not desirous. 
Other animals also do the same. But if all animals appear to 
have these affections with respect to seiual intercourse, it is 
plain that the causes must be the same throughout. This 
bird, however, has not only the desire of receiving, but also 
of emitting semen. This ia a proof of it. If the male is 
not present, she will emit the semen into herself, and be- 
come pregnant, and produce barren e^a, as if she desired 
both to emit semen, and when she bad done so, soon ceased, 
just as when the male was present. Others also do the 
same, for a person has attempted to rear some singing lo- 
custs, which he bad taken in a young state. When grown, 
they became pregnant spontaneously. 

2. From these cousi derations it is plain that every female 
contributes to the semen, if this appears to take place in any 
one class of animals, for the barren animal differs in no re- 
spect from the other, except that it doea not produce 
an mnimal, and this because it was formed by the union of 
both sexes. For this reason all the seminal fluid of tho 
male doea not appear to be productive, but some parts aiu 
barren, when not properly compounded from both aexes. 
And when women nave lascivious dreams, the sau.e affec- 
tions of weakness and debility often occur, as if tb^ had 
been l3nng with a male. It is plain, therefore, that if they 
appear to have emitted a seminal fluid in their dream, they 
will then conjecture that after their dream the same plaM 
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will become moist, and they will bfi obliged to bestow the 
■ame attention upon themselves ih il' they had had sexual 
intercourse. 80 that it is evident that there muBt be kd 
emiaaion of eemen from both if it is to be productive. 

3. But the uterus does not emit its semen into itself, but 
ou the outside, into the pJace where cEiat of the nmle oIho is 
received, and then draws it into itself. For some females 
produce spontaneously, as the bird produces barren eggs, 
and other females do not bo, as the horses and sheep i 
either because the bird projects ber aemen into the uterus, 
and the place upon whicti that of the male is emitted is not 
external ; for which reason, if he does not copulate properly 
with the female, it is poured out upon the ground. But 
in quadrupeds there is another place for the reception of 
the semen, both of the male and female, which m other 
auinmls it is combined with other fluids of the body, 
and ie not collected in the uterus, because it does not 
enter it. But in birds, the uterus receives and matareH 
the seminal fluid, and forms a body similar in other respecta 
though not a living creature. It is necessary, therefore, 
the living creature should be derived from both sexes. 

Chaptee VII. 
Wb must enquire whether women speak the truth, wheQ 
they say that after a loflcirious dream they find themselvM 
dry ; for it is plain that the uterus draws upwards. And 
if so, why do not females become pregnant spontaneously, 
since the male seminal fluid is drawn in, mixed with their 
own ? And why do not she goats draw that part of it 
which extends outwards ? for thia affection takes place 
in some that have been pregnant many years ; for they pro- 
duce wimt is called myle (an. amorphous mass of flesh), it 
circumstance which has also happened to a certain woman ; 
for having had sexual intercourse, and to all appearance 
conceived, the eue of the uterus increased, and everything 
at first went on regularly :. but when the time of partu- 
rition arrived, she produced nothing, nor did the enlarge- 
roent become any smaller; but after three or four years, & 
dysenteiT occurred, wliich placed her life in danger, when 
■he produced a large mass of flesh, which they call myle. 
The affection continues in some to old age, even to the dny 
oi their death. 
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2. Does this affection arise from a warm Labit of body, 
when the uterus ia warm and dry, and for this reaaon capable 
of drawing into itself in Buch a manner tliat it is taken up 
and kept in it ? For, in pepaonB ao affected, if the seminal 
fluid of both sezes ia not united, but, like the bairen egg. ia 
taken up by one aei, then the myle b produced, which 
is not living creature, for it doea not originate in both seseB, 
nor ia it lifeless, for it is taken to have life like the barren egg. 
It reraama, however, a long while, on account of the dispo- 
sition of the uterus, and because the bird, which baa pro- 
duced many eggs in herself, whea the uterus ia stimulated 
by these, goea and lays them ; and when the firet is pro- 
duced, the last will atao come forth in proper time : for tfiere 
is nothing to preveut it, but the body being productive as 
soon aa it ia full, causes the uterus to be no longer retentive. 
But in viviparous animals, on aecounb of the change of 
force, as the ftetua increases, and the diversity of food is re- 
quired, the uterus causea parturition from a kind of inllan- 
mation. 

3. But the flesh, because it is not alive, always reqtiirea 
the same kind of food, for it does not cause any weight 
in the uterua, nor any inflammation. So that the affeo 
tion would continue, in some cases, throughout life, un- 
less some fortunate debility should take place, as in the 
woman who was attacked with dysentery. But doea thia 
affection arise from warmth, as it waa said, or rather from a 
fluid state, because there ia a fulness aa it cloeea, either 
because the uterus ia neither cold enough to reject it, nor 
warm enough to bring it to maturity ? Wherefore, the 
disease lasts a long while, like those things which remade 
a long while before they are matui^d ; but those that are 
about to come to maturity have an end, and that quickly, 
Such uteri, being very high up, cause a long delay. And, 
again, not being alive, it doea not cause any pain by its 
movements, for the movement of the ligament which the 
living fcetua produces, causes pain. And the hardness of 
the substance is the effect of imperfect production, for it 
is so hard that it cannot be cut by the atroke of an axe. 
All ripe and mature things become soft, but impeifectily 
digeated things are immature and hard. 

4. Wherefore, many phyaiciana, deceived by the reat*ia' 
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blance, my that women are Buffermg from mjrle, if they 
only see the abdomen elevated without dropsy, and a ces- 
Eation of the catnmenia, when the disease has lasted for 
a long while. But this is not the case, for the mvle is 
a rare disease. Sometime§ there will be coUectione oi cold 
and moiet excrements and fluids, and eometiiQea of thick 
ones in this part of the abdomen, if either the nature or the 
habit is of this kind. For these things afford neither 
pain nor heat, oa account of their cold nature j but if they 
increase, more or less, they bring no other disease after 
them, but remain quiet, like some maimed thing. 

5. The cessation of the catameaia takes place on account of 
the CKcrementitious matter of the body bemg directed to this 
point, as when women are nursing ; for they occur either not 
at all, or only in small quantities. A. collection of matter 
from the flesh sometimes takes place between the uterus 
and the stomach, which has the character of the myle, 
but is not it. But it is not difficult to know the differ- 
ence, by touching the uterus ; for if it is correctly placed, 
and not enlarged, it is erident that the disease ia not there ; 
but if it is the same as when with child, it will be warm, 
and cold, and dry, because oil the fluids are turned inwards ; 
and the os uteri will be in the same condition as when they 
are pregnant ; but if the enlargement is of any other kinoL 
it will be cold, and not dry when touched, and the os uten 
will klwayi be the same. 
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ESSAY ON THE IITERAET AND PECUNIABY BESOUBCES 
WHICH ARISTOTLE EITHER USED, OR 18 84ID TO HATE 
USED IN THE EXAMINATION AND COMPOSITION OF HIS 
HI8T0EY OF ANIMALS. 

Translated /rom the Latin of Schneider. 

Abisiotle bad very likely more authorifciea, whom he has 
followed, or converted to hia own purpoaeB, than those whoee 
names he has given. These are, however, a few, whom he 
baa named, aa Alcniteon of Crotona; Dionysius of Apol- 
lonia ; Herodorus of Hera^leum in Pontua, the father of 
Bryeon the Bophiat [ Cteaias of Cnidoa ; Herodotus of Ha- 
licamasauB ; Syennosiu of CypruH ; PolybuB ; Democritus 
of Abdera ; Anaxagoras of Clazomene ; Empedoclea of Si- 
cily ; and if there are any more which do not just now occur 
to my memory, they are accurately enumerated iu the in- 
dei, with the namea of the places to which they belonged 
I have aaid that it ia probable, that Aristotle haa derived in- 
formation from more authorities than be bas named ; and 
a reason for this conjecture ia found in a paasa^ which Le 
eitracte, almost verbatim, from Herodotus, on the ^Nilotic 
crocodile (Euterpe, 68). Thia 1 have shewn in a note on 
the paaea^e, book v. eh. 27, 2, And there are many places, 
both in hia natural hiatory and his other works on auimals, 
where our philoaopher refers to the ancient fables of mea 
who were tranalbrmed into the nature and forma of various 
auimala. The oldest autLor of such fables is Boeus (or 
Boeo, in the feminine gender, as some have conjectured). 
From this book Antoninus Literalia has extracted many 
chapters in Greek. Kicauder of Colophon, and others, 
followed the example of Boeus. Among Latin vrriters, 
the Metsmorphoaea of Ovid have always commanded at- 
tentitjii. All who have read the work of Antoninus, nnd 
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the MetamorpLoses of Ovid, will easily perwive how mucb 
information on the nature and babits of animals our pbilo- 
Bopher could have derived from the very character of ths 
books which had come down from the remoteHt antiquity 
to the time of Aristotle (compare note 9, 17, 1), BBpecialiy 
if they bear in mind that the ancient teachers of phyaicB 
always compared the habits of animalH with those of man, 
and conjectured the causes and reasons of their actions, 
from similar impulses in man. Thia may be seen in the 
fables of ^sop, for they contain the first elements of the 
doctrines of the ancients on physics and monila. "We might 
also (jffer a surmise on Eudoiua, and Scylax, and otbere, 
who wrote "Travels Bound the Earth," in which they 
described the animals of different countries ; for our philo- 
sopher appeals to the testimony of both these authors, 
in hia work on Meteorica, and elsewhere. There is more 
doubt whether Aristotle used, or could have used, the nu- 
merous notices of animals, of the interior of Asia and 
India, which the companiona of Alexander, in hia Asiatic 
and Indian eipeditions, brought back to Greece ; which 
TheophrostuB, tlio pupil of Aristotle, and hie succeeaor in 
the schools, is found to have used so well in his History of 
Plants. For this I consider to be proved, that the writteu 
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f Alexander were published ai'ter 
the death of ttie king, though we have no proof of tlie exact 

?ear in which they were made public. Indeed I have never 
ound any evidence in the History of Animals which could 
lead us to suppoae that Ariatotle waa acquainted with the 
animals of the interior of Asia and India, by information 
derived from the companions of Aleiander; nor have I 
been able to iind the slightest information from which I can 
form a conjecture as to either the place or time when thia 
history waa written r but, in order that others may institute 
a more rigorous inquiry into the date and place of its 
authorship, if any auch have escaped my notice, I will 
place helore my readers that portion of the Aristotelian 
chronology which relates to thia work, from the disputation 
of St. Crois, a learned French author (Esamen Critique 
des Historiens d'Alesander le Grand, p. 603, second edi» 
tion). Ariatotle, therefore, at the invitation of Philip, 
King of Macedon, undertook the ed ication of his son, Ak^ 
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tnder, when he was thirteen yeara of age, in the Becond 
year of the 109th Olympiad, when Phythodotua was Archon 
of Athena. Ariatotle returned to Alliens in the second year 
of the 111th Olympiad, in the Archonship of !Eva?netu8, 
He taught at Atuena for thirteen years, from whence he 
fled to Chaleia, and there he died, in the third year of the 
114th Olympiad, during the Archonship of PhilocIeH. 

There is, indeed, a paeange in Pliny, (book i. oh. 64, aect. 
84, on the fecundity of mice,) where he says, that among 
other thinga Aristotle haa spoken in his Hiatory of Animals 
(yi 29) 01 the gravid iVetua of the Persian mace ; but the 
Greek exemplar contains no authority from which Pliny 
could have derived the worda which he haa added : " More 
wonderful than all is the foetus of the mice, which we cannot 
unhesitatingly receive, though derived from the authority of 
Aristotle, and the aoldiers of Alexander the Great." In 
this and in two other places he calls those soldiers whom 
others are in the habit of calling the companions of Alexander 
the Great. But there is also a passage in the Meteorics of 
Aristotle (iii. 1), whore he mentions as a recent event the 
destruction of the -temple of Ephesus, by the incendiary 
Beroatratus, on the day of Alexander's birth, in these worda : 
" As it haa just now happened in the burning of the temple 
of Ephesus." Thia book, therefore, appears to have been 
written at the commencement of the 106th Olympiad, and 
with it the Hiatory of Animala is very closely connected, as 
I have shown in my treatise on the order of the books of 
Physics ; so that we may suppoee that they were written in 
nearly the same Olympiad, if we regard only the aeries of the 
works ; and no interruption occurred with which we are 
unacquainted. On the other hand, in the Meteorics (iii. 6), 
he speaks of a lunar rainbow, aud says that it is rarely seen, 
and then adds, "that it has occurred but twice in morethau 
fifty years." If we reckon these fifty years from the birth 
of Aristotle, in the first year of the 89th Olympiad, that 
book will fall in the third or fourth year of the lllth Olym- 
piad; and from this calculation it would follow that this 
book was also written in Athens, but that the first date its 
to be taken in a wider sense. 

From all this, we may easily perceive that at this day we 
entirely ignorant of the sources of icformation colkct«il 
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of such multiplied and varied mformation. 
sume that they were aa large as the mind of Aristotle wao 
great, acute, and traneparent, atill, for a work bo varioiiB 
and extenBive, spread o\ej' Hrjia, rifoia, earth, and heaven, 
even that mind would require Bome asaiataDce from other 
sourcee to which it might apply in constructing and building 
up a Byatem of general instruction from the raateriale c-il- 
lected in different places about various animals, and trom the 
observations used in describing and arranging them together 
in orders, classes, genera, and species. The following were the 
sources Aristotle used,according to the narrative of an uncer- 
tain author quoted by Pliny (viii, 16, 17)—" King AJeiander 
the Great," he says, " was possessed with the desire of know- 
ingthe natures of animals, and therefore delegated the work 
to Aristotle, a man of very great learning. Some thousands 
of men in the whole region of Asia and Greece obeyed hi» 
commands, all, namely, who obtained their livelihood bj 
hunting, hawtine, or fishing, or who had in their care mena- 
geries, herds, beehives, fishponds, or aviaries ; so that nothing 
m nature might be unknown to him ; and iWim hie examin- 
ation of these, he compiled those fifty celebrated volumes, 
which I have collected into one, together with those auimals 
with which he was unacquainted, and I hope that they will be 
consulted by good scholars." In all this there ia nothing 
contradictory to the mind and liberality of Alexander, or the 
confldeneeor strength of his empire. But some may prefer 
the story published by ^lian, in his various history (iv. 
10), who, I know not on what authority, transfers the nar- 
rative to Philip, the father of Alexander — " Having sup- 
plied abundance of riches to Aristotle, he was the means of 
many other undertakings, and especially of his knowledge of 
living creatorea ; and the son of Nichomaehus completed 
his history by the liberal assistance of Philip ; who also 
honoured Plato and Theophrastua." If this be true, it evi- 
dently refers to those seven or eight years in which Aris- 
totle was in Macedonia presiding over the education or 
Alexander, the son of Philip. 

These ahundant supphes for the studies of Aristotle are 
not at all inconsistent, either with the liberality of Fliilipj 
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OT his lore for his son and his son's tutor, nor do they aur- 
pass credibility. The gold mines of Philippi supplied the 
munificence and liberality of Philip. But there are difficult 
ties in the narrative which make ub question the credibility 
of the author of this muoiSceuce. For instance, the 
names of Plato and Theophrastus are mentioned ; but the 
name of Theophraatus could not be so great and illustrious, 
even if it were known to the Oreeka at all, as to have at- 
tracted the liberality of Philip, before the death of Mb master 
Aristotle, whom also be succeeded in the School at Athena. 
I should, therefore, rather imagine that .^lian, who was 
more diligent in the accuracy of hia Attic diction than his 
historical fidelity, has committed some error in the name of 
Philip, or in those of Plato and Theophraatus, whom he has 
appended to his narrative. 

The narrative of Athemeus, (is. 398,) derived from the 
report of an unknown author, is very different ; he calls 
the History of Animals a very eipeuaive work, and then 
adds — " There is a report that Aristotle received 800 talents 
from Alexander, for writing the History of Animals"^ 
a sura of money which Perigonius, in his Notes on .^.li ati, 
estimates at 1,440,000 caroli. To this narrative, or, aa 
it may be more justly termed, rumour, is opposed the 
opinion of lo. Henr. Schulzius, in his History of Medicine 
(Leipsic, 1738, p. 358). "When I consider this matter 
aright, it appears to me that the whole story is very doubt- 
ful, and, J'or the moat part, fabulous. And it can easily 
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[ paid it all to Aristotle for several years, would not 
have amounted to this sum. It is impossible, therefore, 
that he could have paid so much to Aristotle before the 
conquest of Asia ; and after Ids expedition had been suc> 
cesafully accomplished, his afi'ection was alienated from 
Aristotle, and, in order to annoy him, he liberally en- 
riched other phUosophers, who bad done nothing to deserve 
his patronage. Their labours, therefore, are in vain, who 
demand justice of our excellent Aristotle, even in hia grave, 
because he did not use such an immense sum of money in 
the composition of a more veracious history. 

" I am certainly of opinion that a great deal has been made, 
la usual, of a very little matter, namely, that if Aristotle 



derived any assiatance in thiit kingdom, all the materiala 
were provided for him while Philip was alive, and before 
Alexander's expedition was undertaaen, or in the firet years 
of the expedition. But afterwarda, whea Alexander had 
■et out, Aristotle returned to AthenB, and was engaged in 
teaching: nor could he have derived any advantage from 
the resources which Pliny mentions, and the multitude of 
persons who were instructed to place themselves under hia 
command, for he was not only occupied with other purBuita, 
but would have been in danger of being destroyed by the 
fury of the Atheuiana, on the plea that he was attempting 
innovations, if be had even ventured to dissect ammals, 
not to say men." 

In a note he adds these observations : — " Aristobuhis, no 
unworthy companion of Alexander in his expedition, bears 
testimony, according to Plutarch, that the whole military 
chest did not contain seventy talents of coin. For the pre- 
paration of so arduous on undertaking, however, the same 
persoa says, that two hundred talents ought to have been 
taken for mutual exchange. I remember also to have read in 
Eustathius's commentary on Homer, a very learned diaqui- 
sition on the scarcity of money amongst the Macedonians, at 
the time of Alexander's expedition ; hut I cannot lay my 
hands upon the pasaage," 

I roust confess that I am not influenced by this anno- 
tation, nor does the whole of this controversy appear to me 
to have been properly conducted. For the greatest doubt 
prevails as to the number of talents which Alexander is said 
to have paid to Aristotle, to help him in his task ; and the 
report only rests on the authority of a writer who lived 
centuries after the death of Alexander. To refute this 
is useless labour, both because its origin is obscure, and 
also because a sum of money set down in figures might 
be easily corrupted by tranaeribera. But the testimony of 
Ariatobulus will give little or no assistance to the opinion 
of the learned, if we adopt that which is most probable, 
namely, that Philip, or his son Alexander, gave large sums 
of money to Aristotle, to enable him to pursue his studiea 
in Natural History, while he lived in Macedon, and was 
employed in the education of Alexander. The question 
about the date when Ariatotle arranged and published 



the materialB and notea he had collected is quite dietiDct, 
ftad I do not think that it laa be preciselT ascertained at 
the present time. The conjecture I have naKarded (light 
enough, I must confeea) does not Bay much in favour of the 
story of abundant treaBures supplied by Philip, or Alex- 
ander, to our philosopher, for the composition of his Na- 
tural History, But these persona form a very poor esti- 
mate of the study aud labour bestowed by Aristotle upon 
the History of Animals, who imagine that our philosopher 
had only access to such books as now remain, fo: 
those of which time hoe robbed us. 

Most of all we must regret his ZwlxA, which appears to 
have given a more accurate description of animals, and his 
Avaro(i,ix.A, which further contained notices of their internal 
structure, and was illustrated by drawings to which he often 
vefera in his Natural History, as well as in bis works on the 
parts and the generation of animals. It will scarcely be 
posiible to fix with any accuracy on the number of books he 
employed, after the great carelossness of librarians, and the 
many facilities for error in copyiBts, arising from the method 
of notation by letters, Antagonus Carystius, in iiis aiity- 
siith chapter, increase the number of volumes given by 
Pliny, for he writes seventy ; and if the titles of the books, 
08 they are given by Diogenes Laertius and Athenajus, are 
compared with those pubhshed, the number of books re- 
lating to Animal History to which he may have Lad access 
are readily estimated, even should every book of every work 
be reckoned as a separate book, and the list compared with 
the number given by Pliny. 

In the memory of our fathers and grandfathers (for, alas ! 
at the present time few trouble themselves with the works 
of the ancients) there were many who blamed Ai'istotle for 
these works, both for his manner of treating the subjects and 
his narratives of the lives and habits of animals, and vexed 
them with q^uestiona and disputations. 

These objections will be better answered, when we 
come to those passages of the History. It may, however, 
be of some general avail to put a stop to these objectionB, 
which were urged against his manner of teaching ; aud I 
hope to be able to point out some peculiar sources from 
which Ariatotle appears to have derived the more difficult 
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parts of hie History, aod those wliich were obnoxious lo 
diapute. 

Amongat other foolieh and trifling questione with which 
ionie Grammarian, in the DeipnoBophiatie of AthenieuFi, (viii. 
p. 352,) baa endeavoured not ooly to impugn, but even de- 
stroy our philoBopher'fl credibility, is the following ; — " I do 
not much admire the diligenpe of ArietotJe, though others 
praise him bo highly. At what time, I should like to know, 
or from what Prot«UB or Nereus ascending i'roni the deep, 
to give him information, did he learn what tlie fishes were 
doing there, and in what manner they slept and took their 
food ; for he writes things of this kind, which are only ' the 
miracles of fools,' as tbe comic poet says." 

1 will not follow the rest of his argument, whicb relates 
to t«rreatrial and winged animals ; for the aquatic, and espe> 
cially the marine creature;^ seem to offer tbe greatest oppor- 
tunity for questioning tbe fidelity of his narrative. In the 
first place, then, we may observe, that of all mankind tbe 
Greeks were amongst the greatest eaters of fish, at least 
after the heroic and Homeric ages ; for Homer is never 
found to mention fish at tbe suppers and festivals of his 
heroes. Bo that I should not wonder if tbe frequent and 
repeated industrv and observation of fishermen, following 
their labours both in rivers and seas, to adorn the tables of 
their fellow citizens, supplied ample and varied information 
to learned men who were engaged in the investigatioa of 
natural objects. By the same means they might learn 
from hunters the haunts and dispositions of wild beasta, 
and those of domesticated animals from husbandmen. 
The whole life and labour of such men was devoted to tbe 
uses, advantages, and food of man ; and their observatioDB 
would be particularly directed to those animals which coiild 
assist in sharing tbe labours of maukind, or whose flesh or 
other parts were required for food or medicine. Their par- 
turition and its proper time, the number of their young, the 
manner of bringing them up, their nutriment, the pastures 
and food of the parents, and the proper time for hunting them, 
were observed with the greatest accuracy. And if any 
disenees arising from tbe weather, their food, or their driuK 
impended over them, and threatened their production or the 
lift of the vrild cattle, or if a peculiar o 
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Wd in wait for the ufe of one or all, it could not eaailj 
escape their obsBrvation ; and from these circumstanceB we 
tna; manifestly derive the origin of tliose fables and nnrra* 
tives in which the opinioOB of animals are compared with 
the life and manner of human beings, such aa the aimple 
minds of hunters, fiBhera, and ruatica could comprehend. 
In these booke of natural history we find traces of many 
stories of this kind which it is unnecessary here to point 
out. 

In the aquatic and marine ordera of animals there is, be- 
Btdes these sources of information, the diligent investigatiou 
instituted by certain writers throughout the seas and rivers 
of Greece, at a time when every useful fish, and marine and 
river animals of this class, moHusca, shell fish, and worms 
formed part of their food. The time and manner of their 
coition, parturition, pregnancy, and life, the nature of their 
food, places and manner of taking tish, the times in which 
they were not accessible, the faults and diseoaea of aquatic 
animals, were minutely described. The twentieth chapter 
of the eighth book of our History is on this subject, where 
the food and diseases of aquatic animals are described, and 
particular notice is taken of their use as food, besides the 
observations on the manners of quadrupeds. 

It is very evident that the life of one man would hardly 
suffice for the observation of all these facts even in a single 
class of animals ; but, as I have said, there were writers 
before the time of Aristotle who provided for the tastes and 
tables of these fish-eating Greeks a most exquisite auparatua 
from the rivers and seas of Greece, especiaUy in Sicily, which 
has been remarkable i'or its wealth ever since the reigns of 
Gelo and Hiero, and had surpassed the rest of Greece not 
only in its knowledge of nature, but in the art of poetry. 

There is a passage in Plato's " Gorgiafl," (sect. 156, p. 246, 
ed. Heind.) where mention is madeof"MittuecuB, the author 
of a work on Sicilian cookery, and Sarambus, the publican. 
One furnished the best of food, the other the best of wine." 
That the art of choosing and preparing food for the table 
was treated of in this book we may conclude from the use 
of the word i-^o^oita, which the Greeks especially used to 
■ignify the kinds of fish used for food. A passage from 
this book on the manner of cooking the fish called tenift is 
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quoted by Atbenteue, who makeB tlie title of this I 
t^airuTiith, vii. p. 282, and xii, p. 606. 

We cannot acc^urately aacertain the age of Mithaecua. 
laoBt ancient author of Buch a book that we can call to m 
IB BpichannuB, a. Sicilian poet and physician, from whf 
fragments, collected by Athenieus, we may certainly c 
elude he was acquainted witb the nature of aquatic animali 

To this class we may, in the first place, refer those pai 
sageB which are extracted from the drama called the Mw^H 
riago of Hebe, or the Muses, and not only teach ua the 
nature of fishes, but also the manner of procuring and cook- 
ing them. A learned writer in the " Literary Ephemeris" of 
Jena, 1810, (Nob. 156, 157,) attempted to collect all these 
and reduce them to order. There remain, however, many 
more pasBogea which the conjectures of the most learned 
could hardly amend or explain, from the corruption of the 
teit by librarians and the variety of Sicilian namea. 
before the time of Epicbarmus, Ananiua, an Iambic ; 
nearly contemporary with Hipponactua, an Ionian poet, c 
posed, among other poems, a similar work on cooking f 
aa we learn from a passage extracted by Athenteua, (vii 
282.) After Epicbarmus there was Terpaion, a Sicilian, n 
was the first to writ« a gastrology, in which he taught I 
disciples from what kind of food they ought to abstain. I 
is mentioned by Clearchus Solensia, a disciple ofAristotli 
in his work de Paiiemiis, in " Athenicua," (viii. p. 337.) 

Clearchus also mentions ArchestratuB, the Sicilian, t 
pupil of Terpaion, who, ofter having travelled through t 
whole of Greece, wrote a work in heroic verse on the natii 
of fiahea, thoae especially which were fit for the table, & 
on the manner of cooking and preparing them. We lea 
that his book was called 'Hiuir&hia, not only from the t( 
mony of Athen»us, but from an imitation by Ennius. _ 
Ennma, who died a.u.c, 584, one hundred and fifty-ti 
years after the death of Aristotle, translated and in 
imitated the poem of Archestratua, and called hia \ 
"Carmina Hedypathetica," as Apulegiua tella us in 
"Apologia." We have good reason for supposing 
Arcnestratua was either contemporary with Aristotle, i 
little older. For Archest ratus mentiona Diodorus Aspt_ 
dius, the Pythagorean, aa hia contemporary, to whom Tinueui 
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the historian, tells us that the Epistle of Stratonicus was 
written (" AthenaBus," iv. p. 136). Therefore Archestratus, 
Diodorus, Aspendius, and Stratonicus, an eminent harpist, 
were contemporaries, and so they were with Aristotle and 
Demosthenes ; and this conjecture is confirmed by many 
passages in AthensBus, where Stratonicus is reported to have 
been alive with those persons whom Demosthenes mentions 
in his orations. Aristotle, therefore, may have used this 
work of Archestratus in that part of his Natural History 
which treats of the nature of nshes.^ 

The writings of physicians who prescribed the food, 
both of sick and well, have handed down similar and much 
more extensive observations on the animals and fishes which 
were brought to the tables of the Greeks. Of this kind 
AthensBus has given many passages from Dorio, and Di- 
philus of Siphnus. Oribasius has made a long extract from 
the work of Xenocrates, on the aquatic animals used ia 
food, which I purpose some day to publish with Xenocrates, 
if my life should be spared long enough. 

^ To the end of this Essay are appended fragments of ArchestratuSy 
on the fishes of Sicily, amounting to 270 lines of heroic verse, together 
with notes, by the author of the Bssay. 
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bcdi >t tbe TheBDiopb Drill, 200. 
Aipinvitai d\itTBiiiiis, a Bmall 

kiud or domeitic fowl, 13S. 
AdnuiJ., a kind of o«L Btryx 

fllui.0, Stract, 249. Brown Owl. 

There ii also anottier migratory 

kind meniioaed, 249, uliich doea 

'AJpniji, Lhe BogotrHn name of the 
Merope, M. apiuster, 138. 

AfrA(, or aiiric. Bagle, henea the 
Latin avis, 9, 61 ; ila eget and 
Jfoung, 146 ; two ipeciea, the Py- 
gargni laliectug, and the black 
eagle, Aquila anuUtria oi Faico n^e- 
riui, ib. ; aeveral apeciea, 201 , 230 ; 
UMd in BUgurr, 2 17) oats serpent*, 
231 ; food and manners, 251) true 
esglee. Palco chryeaetoe, it. ; the 
Mfcle kills the heron, 233 ; it fight* 
with the lultnre and the bwuq, ii. ; 
a kiud of eagle in Suythia, 2S2. 

Af^wv, nightingale, Sylvia luecini a, 
its eong, 95, 96 ; reprodugtion, 
IDS; it< tnague, 24G ) changes 
its song and colour, 27S. 

APtplv^.Atherinapreihytcr, ^atCi 
Lyeia, or A. fera, in modarn 
Omsk atherno, 169 ; its reproduc- 
tion, 160, 234. 

AirlBoXDt, Parus, Tit or Titnonse, 



eata worms, 292 ; three specin 
ib. ; lays many ^p. 246 ) al 
enemy tu bees, 265 1 imiirqc, 
parus major, Struck, i/iiivof. 
Farm ater, Slrack, or P. caudatua. 
JXJX""'OC< FaruB cmmleus, 

AlyiOec, Bunting, EmberlKa, Slrack, 
or hed^ sparroir or Paiiis cceru- 
lens, dislikes the au, builds in 
hedges, 332 ; hostile to the anthna 
and acambis, 233 ; iU food and 
youpg, 246. 

AlyaOuAxC' S''"' sncker, Caprimul- 
gus EuropaiuB, 250. 

'Aiynifa\ae, Stryi otua, Strati, 

Alyvwiit, the Vulture, it is hoitils 
to the ^mIdd (small hawk), 9, 
23 ; and fights with tha eagle, i&. 

Alyuxro^, tgypt, the Egyptinci 
hatch Fggs m manure, USj twt> 
kinds of Egyptian mine, one with 
stiff hair (Hierai, or Aulacodua 
Bwinderianue), another witb long 
hind legs (Jerboa, or Cavia), 178 ; 
the ears of animals among the 
Egyptians, 231 ; a large kind of 
oien in Egypt, 226 ; aip and ich- 
neumon, 23Si white and black 
ibu, 242. 
LfruXioc, a night bird of prn, 
Btryi passerina, Stmek, oi 8. 
flammea. Camut. La chouette, 
little owl, 201 ; kUla the calari^ 
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i.l9ie<li, ^thiopUn, teetb, 60; ae- 
mea. Tl, 1^. 

h'iBvia, 1 Inifs wBtecbird, Laius 
parasilicuB. or L. Marinus, Slratk, 
or L. aieentatut, 2 ; ita reproduc- 
tioa, lol ; food, 203. 

Al\ovpoQ, cat, Felia cattqa, copula- 
tioD, 103 ; its yonne, fo'i^, Rud 
mode of life, 177 ; kilt birda, 239. 

Mpcfipatt. or airoppofc, a, kind of 
tlifll teii, perhaps Mur«x, 85, 8i>. 

AlK, goat, male and feniHle, Ibex or 
wild goat, Sprall'i Lucia, Capr 
hircus, Strack, 13, 27. 38, 31, 
b6 ; tbe sbe goals of <£ta, 70; 
tbe he goat in LcninoB, ii.; it is 
mentioned with the chimiere or 
domealic goat in 71 ; dreitTni. 97 ; 
infested with ticks, 134; dis- 
Obargee of the famule, 163, 164; 
gestation, IGS; food, drink, &c., 
207 ; the wild goat, 225 ; Bvrian 
Caper birciu Mambricas and Ljr- 
goat, C. Anguri ' ' 



Art, a water bird, prohablj Tantalus 
arquatua, Straek, Scolupai Galli- 
nago, 20S. 

AiVdXiuv, a small bawli, perhaps 
gnarrow-bawk or nieclin, Falco 



Klrd 



I, 263. 



.IOC, s( 



fixed a 



(D^qfi), Medasa, and prnbnblj 

: kinds, B?) 

; a fleahT 
kind, ISa"; a large kind, ite rood, 
mouth, and anus, UB. 



id hard, 86; i 



'Arntd'a!,'. a kind of shark, Squidiii 
Aeanthias, Strack. 256. 

'Aravfllc, Ibiitle flnub or gold Bncb, 
Fripgilla carduelis, or t'Hng:illa 
cannabinj, Strack, or P. sjimui, 
brown linntt, 202 i hales the ass, 
liTCSon worms, 233; a toe to tbe 
Bjitbus aud ngithus, SS4 ; ita food, 
colour, song, 347, 

AioiifliiXXie, ParuB pendnlinus, or 
caudatus, Strack, 2112 ; its nest, 
245. 

'kKiifi\, mite. Dermestes Tatidicng, or 
perhaps BoBtrichus, Strack, 135. 

Ai|)J£, locual, Tedgoniu, Struck, 
Acridinra, 89, 95; ita birth, 123 ; 
reproduction, 132; cbangei ita 
skin, 216; it is said to contend 
with serpents, 238 -. the Sptx lu- 
— ■■-■•■- iponds with Ibis 



.niXec. 






'erprean 
u^in, oaed for fatlenmg piga, 2118. 

iKixTopIs, the douiEBtic hen, Pha- 
sianuseallus, difTerenl kitids, 111, 
138; sometimes produces lol't 
eggs, 139; chiGkens, 141), Ml; 
barren eggi, and limes of lajiu?, 
ib.; growth of tbe ahiek in tbe 
egg, 142 ; twin eggs, 144 ; the hen 
sometimes takes tiie form of the 
eock, 215; rolls in the dust, 277. 

Aitrpviuv, domeatio fowl, male, 
aleo used of the claas. 5 ; hie comb, 
36; crop, 45; appendages to in- 
testines, ib. ; crowing, 06; man- 
ner of coition, 102; appearances 
like ora when cut open, 139; tes- 
; habits ia leniples, 



!S they a! 



211; 

form and habits 

method of caalra-ion, 277. 

IXin it roc, sea-eagle, different from 
the osprey, perhaps Aquila albi- 
cilia ur Faleo hailKtus, 203, 251, 
253. 

Ucuuv, Alcedo, kinefisher, or per- 
bnpB Turdus arundinaeens, repro- 
duclion. 107, lOS; two ipeeicl 
oeacribed, 203 ; materials and furm 



sither af the apecie* 
aur kingfliher. Schwultr. 

AXnv'X'l' probablj a (peciea of 

ZoophfU Ale J an ia, S46. 
■AXiiini;. rai. Cuiia Tulpe^ 6, 29 : 
it breeds irith tbe Lacuoiuu iogi, 
227 1 Ktacks t)ie beiun, 333 ; U 
IrieniltT viih tbe eroH, b.; a 
IroglmiytB, ib. 

'AXwirirE, VunpirB, Vetpertilia cani- 
DOB. Straei, V. dinofw ur Si.iuru) 
toUdi, 9 ; reproduction, 177 ; ii 
hunt* micB, 17S 

'AX^irqE, > cailiti^anni fiih, re- 
pniductiua, 149; repruenu a 
cIm*, ISl ; Eefplian ipeciu, 226 i 
itratagema, 25fi. 

'Afi'Oi B kind of tnnnj', mackerel, 
Scomber, Slmei, 1, 10, 91: iU 
rapid gniwlb, 160. 199, 21K); liiei 
in bar>, 211; and entera riieia, 
2ie ; iU teeth and mode of du- 
fence, 26 fi. 

•AfuyJoX?, Amyftdala entnmiimt, 
Blinond tree, SOB , slmoiida, 313. 

'Kr9ias, a migralory aea Bah, atto 
culled d-i^aivlas. Scomber ala 
loiiea. 159 ; grej^rioiu, 234 ; alio 
Cal^d aacred, 'i&S. 

'AvOdc, Telluw bunting, Emberiia 
eitrinella, Siraek, Motadlla ba- 
rula. 203 



<reb, reproduGtioD, 123, 131, 1.^3, 
is drivua away bj ita yauug. 131 ; 

tbe liiard, 232'; rour kinda, 368, 
269. «tF\Aa, Saltiaua eceuieua— 
Tbe amaller kind Dolnmedai mi- 
rabilia — the larger Lycuaa ruii- 
eula, unutlier Dulomedes Qmbria- 






; of [hi 



!Ai 



horas, 233 ; hoatili 

and Bgitboa, it.; it liiea by tht 

aide 0? riTxra. 244. 

Ri'i;, wild bee, Apia teireitria. 

or Veapa crahro, 8S ; tbe lariie, 

124; rcprnduetiun, 130; a diligent 

inaect, 268; mnkai hnncy, 260; 

its mann^'ra and babila, '270. 
Lirio£, the pear tree, 126. 
i-rXvvlas, a dark-iwluured aponge, 

119. 
LirafiDntr. Tarloni reading for 

, ;, Murei, or Natl 
_ __ , Bwift Hirundo ai 

»l>o called [UiJ..XX»£, 271. 
'Af<lx.i"l<i' apider, i, tiB. I 



atficppon 



.(iirroc, hear, Cnoa Arctoa, 3!k, 

27, 29,42; coilion. 1U2-, at tbia 
tirac il iKComea fierce, 161 ; period 
uf geataliiin, imperfect young, 
175 ; mode of drinkiug, 20S; 1it> 
h^matinn. 216; eaU tbe amm, 
ib ; the femalea courageoua, 230; 
iU hatiiu, 237. 

DC, B criiatacean, perhapa Can- 
ipino«iasimua, SIraet, Scyllarii 
BTCtDa, repmduetion, 121 ; itafmid 
and maoDer of aciiing it, 206. 
ipirij, ahjrd of prey, falcon, liTea 
near tile aea, and atlacka tlie gnll 
and brenlbut, 232; the piphinz 



■Apr, 



Oeclio, Stillio 
litea in bolea, 213; ebangei ita 
akin, 216; il« bile poiaoaoui ia 
aome parte of Italy, 227 ; it aala 
apideri, 232 ; it can walk id an 
inverted poiilinn, 242. 

iL,<itd\aptis, probably some kind of 
owl, Siryx ulula, 45. 

kutaKiiTtag, Soolopax gallinago, 
inipe, Straek, (Scbneidir diaap- 
of tbia idenlification), 8. 



pliEGiipus, 
■AntapUis.' 



249. Bee 



'iTraS. 






KnKaplg, tbe laiia of tbe empii 

Ignal). 125. 
AdirdXat, mole, Tulpa Tiilgans, 

liiei in holee. 5 ; ita eyes, 13, 

90; tliere are many in BtBOlia 

none in Lebadiu, 22^. 
Aairlf, Coluber uspie, aap, frjm 



vhicb a pMKm b mads in LybU, 
327 ; in Egypt it ia attanksd bj 
the ichnenmon, 238. 
Aaracic, lubelvr, Canner Gar 
iiu, and Aalasus. 13S ; oompared 
with the Bpiny lobater, 77, 78, 
7fl ; a araell froBTi-water specie*, 
Aitaeua daviatilis, crsTfiih, 66; 
iU reprodDcdon, 106, 121 ; 
nhaafsm lis Bhell, 217. 
•rTatfis, a tahiu lued for feeding 
cattle, 20e. 

•TTipiai, a cartila^noiia fisb, i09, 
151. Squaliu aaleriaB. 
anoiat, Ahivi, 109, 151, 253. 
;, Ardea stullaria, bittern, 

, Urutsr TubecG, 

laot, aipbodel. A. 



233. 
'Am- lip, Btac-9 



'ArfjoitruXXIe, a plant of t 



le Uiietle 
bonnnia, 



Iribe, Carthanii 
•Arra/i}*, grouse, Te 

or T. sttagcn. 249 ; ii uvea uu 

the ground, 276. 
'ArrAa/Joc, a kind of ioonat, 

Grylliu, 123 1 reproduction and 

death, 133. 

" c, i&a. 



"AppoQ, fiab spawn, 157. 

" ' ' I. onthoTj or Bardine. Melanu. 

TUB juvenculus, 157, iti origin, ib. 

other kinda, ib. ; in moderu Gieeli 

affiij^apo. 
'Axoinjc t^offoe. aTaretyof 



.rongn. 



urge 

at*; 

a brocket, or two-ytar old sing. 

from bis single -pointed homi, 

LiddeU and Scott, 39, 237. 

'A)^apva^, a sea fish, AnarrMcas 

' 8, 200; doef 



218. 



Tat. tte 



dC bear b<^i 
male grasshopper. 



a<ri\ii<^, also called trochiliis, and 

Ereebya, lives in boles. 24i ; has a 
right crest, 202 ; probably Regii- 

lua CristatuB, gotden-ciested wren, 

or Syliia troglodjtes. 
otIq, a bird that frequents baahea, 

Sylvia rubioota, eats norms, 202; 

mentinmed with finch and sparrow. 
aric, a fiah, the prickly roach, 

LudtU and SooU, 149, 152. 
aroc,ra^, Raiahatos,nDt the akale, 

wbich IB perhaps Itiubatos, 8 "'' 



erofco 



on, 104 






itself, 

ISO, 161 ; it lives in holea, 2N ; 
its n]BUner of tuking its prey, 255. 
BiTpaxos, frog, Kana GflciilentaaDd 
E. terapnraria, 3, 39, 87 ; croaks, 
96; the temsle larger than the 
lie, IDDieaitiap, 103; tadpole, 



IS*; 



united spB,m. 155 ; 



Bpoken of aa a class, 196 ; i 
crosking frogs in Cyrcnc, 225 ; 
marsb Irogs are foes to bees, 261. 
iArpaxoi, a cartilaginouB fish, 
Lophius piaoatoriue imd L. barba- 
tus, B, 37, 38,40; among the se- 
lache, 104 ; oviparous, 148, IfiO; il 
produces many yonng, 159. 
BiXiSfi). fish, SyngnatbuB sous, 40; 
eproduction, 109, 154, 160 ; 



tliia Qsh. 
3oXiTaii'n,ceplialopod,ElpdoaB mos- 

ehites. Leach, 76 ; also called 

iZ"\<.i; it dues not exist in the 

EuHpus, 256. 
ioii^iitia. Apis cementaria, or alw 

Megachile murarie, and Bomb'jl 
jc -2. 



terratrii, 
of mud, 131. 

Bafi|3BAiDc. ItrraofBtlk wurra, Ui; 
the huniblfl bee, 260, 271. 

Biuffai, rilkworm. 

Bofaoooc, Anlilopo TjonMsnf, or 
B™ tJrni, Bi«.n, 26, 28; ita 
country, fono, h«hil«, hnntiDK, 
273. 

UoasAt, Anaa boBcas, oi A. Creed, 
203. 

Biiarpuxoc. iniect, Limpjiii noe- 
tilnc*. Slnti, 1 2S. 

Bar^aXic, Antilope Gnoii, BS. 

]{fli){. Bos Unrui, Oi, S. 27. 28, 29, 
30.41,62; milk, 69; dretmt.SJ; 
loving of llie bull, 100, 112; 
coition, 103 ; lorniented withliee, 
1S5; «etunl deatrea, 161, 162; 
iitchugea and nrioB of tbe cow, 
1S3; npTuduBliTe powen of bull. 
IBB; IheclutrateduiiniBl is taught 
to lead the bi:rd, ib. ; teBlli, milk, 
>ad babite, ib- ; vcini in tb« em- 
bryo, 190 ; mode of drinking, 
'iO& ; cars of the ox, WG ; red 
tattle of Epimt, 207 ; itiaeam, 
319, 222; the ox drinks pure 
water, 321 ; BgyptJan oien, 226 ; 
habil*. 236; wild oien, B. Bu- 
baiui, 28; one apecioi of oi baa 



Fhrygia which i; 
borna, 61 ; 



!h ca.' 
ibI1 o: 






n PhB>i 



n in EpiTua, I'j. ; in Toi- 
ton'a, 72 ; tho eow htingi forth at 
B year old, 113; Bynan oxen, 
226 ; eaatratioa of the young, 
278; nlmination, ib. 

BnJic, a cartilaginoua fieh, Bain cor- 
nuta, 104, IS2. 

BpMo(, a >es-bird, Ansatadoma, 
hoBtilo to the Ibi ' ' 



woody p 



unkeB it 



J, 2H. 



aige owl, Stryi bubo, 



Br^^Dv, algic, both fresh-water and 

marine, laS, 200, 3^0. 
Bpvtao^ an ecbinite, SouteUa, 102. 



Bw|ioX«xec. Corrtu monednia, 248 

But, s gregaiioB* fish, Spnnia 

tioopa, 234 ; contracted from 

BoaE, fiom Ihe aound it makn. 



ToAac, B kind of smaDtb ■hell-fiab, 
mja pictotDin, 82. 

Ta\ibs. a carlilaginoua fish, Sqaalna 
galeiu and chatacliuis. Sirack, or 
Gadns Iota, 8. 41, 49. 108, |49, 
151; niemt and ora, loO ; K- 
oeivai ita joung into itaelf, ae. ; 
not found in tbe Pyrrbman 
Euripos, 266. 

^o^(u^rf, esh of tbe ahark lund, 37, 
40, 41 ; placed under the lelacbe, 
104, 149 ; tbe matea bare appen- 
dagea, 104 ; the utenii, 149 ; ga- 
lei and ga]eadt;a, 151. 

ToXq, weasel, marlio, polecat, Moa- 
tela Ffljo, M. Errainea, M, ml- 
garia, 20 ; the wild kind lianti 
miee, 178; hostile to the crow, 
232; it atlacka aerpenta, 233; in 
Porostlcne, 220; it fi^hla with 
serpen b. especially with thoM 
called mrotberK, 23S ; ila form 
compared with the tttii, 239; eata 
biids' eggs, 232 ; mode ofattack- 
iog ita prey, 2SS. 

I'kpavai;, Brans, Ardea grna, 3, 4, 64; 
coition, 102; migrBtiona of the 
male bird, 209 ; they migrate 
after the qunfli, ib. ; Ihe fable of 
tbe itone they are said to oairy, 
210 ; gregarioHi, U. ; mirationB, 
leadera, prudenoe, 243 ; Ibpy fight 
with each other, (lie namber of 
their rega, 24S. 

liiMoc. the offspring of a hioIb wlto 
a raare orahe aas, 11 ; tte\iivB^, 

r\arli, a fresh-wBler fiih, Biluru* 
glnnis, Sirack, 9, 38, 40, 219; 
conjuintd apnwn, 156 : two ap«. 
cies, the greater and tbe smallet, 
the male WBtcbea tho spawn, lA.; 
eizeoftheOTB, 156; diseases, 219; 
unC*. to eat when in apawa, thi 



hm^t better than the male, 229 ; 
fjia male watches the youns;, 
breaks the hook with iCa t«etb, 



r\i 



Hjiena striata, 204. 

I'Aauicnc, a fish of a grcj colour, 
GobiusGozo, SIraci, 44 ; marine, 
211; it Uvea in holes during the 
summer, 214 ; vben good for food, 
22S. 

riouttoliit, birds of tbs Dvl Mud, 
3e. 

XouE, owl, 39, 45; has crooked 
claws, 201 ; bow it may be taken, 
210; liToa in boles, 215; hostile 
to the crow and orchilna, 232 : is 
necked by smaller birds, used ia 
bnwkiTig. ib, ; the time for taking 
the owl, 262. 

rXuTTlc, a bird, Ballns crex, Struck, 
Seolopax gtoltis, see KiyxP''l""i 
and ipTuyi/iyiTpa, its tongue uud 
migrations, 210. 

rvrf^nXoc, probably some Indian 
bird, its form and food, Ampelis 
garrutua, 246. 

rvqs-iDi diTol, true eagles, Aqnila 
Chrysaetos, 251. 

ray ypoc, conger, Mumnaconger, S, 
37, as, 40, 41, Gl, iti ova and 
fat. 160: it ia deetroyed by the 
spiny lobster, hut deatroya the po- 
lypas, 198; iU food, 199; black 
and white kinds, 211; lives in 
boles, 213 1 it is attacked by the 
Dturaena, 23f>: compared with the 
sea serpent, 256. 
. rpaiic, a crustacean, Dromia tanosa, 
217. 

FvnaieTos,ar lirniiroc, Vultor bftr- 
batua, see dpiniXapyot:. 251. 

Ti'pivo;, tadpole, 154. 

ri^, Tultuce, Vultureinerens, orV. 
nUvna, eggs and nest, 145, 243; 
its food, two kinds of vulture, 201. 



and L. DnniimlBs, S. ZS, 4G, !i3, 

64,71; coition, 102; anperfetx 
tion, 108 ; reproduetion. 176, 18B ; 
in Ithaca, 2'J5 ; smaller in %ypt, 
22fl; anutber species near Ltdia 
Bolba, 41. 

A(X0(£. dolphin, Delpfainus delphia. 
7. 13, 29, 37, 40, 46, 47, 69, 68, 
91, 92, 03, 96; ita eleep, 98 ; the 
fish called pOfipa fullowE the dol- 
phin, 13a ; rt^produciion, 104, 
IS2; it breathes air, 196 : food, 
200 ; throws itself on iU back to 
take ita prey, i"6.; dolphin in the 
Pantus, 212 ; gentle habits, 274 ; 
its speed, it sometimes throws it- 
self on the shore, 275. 

Aitri^ivav, plant, dittany, 238; ori- 
gianum Dictammum, Lin. 

Copras, Antelope dorcas, 26. 

Apifjcwi', a sea osh, Trachinns draoo, 

A/i<iriui', B species of aerpent in fresh 
water, attacks the glanis. 219 ; ia 
hostile to the eagle, 231 ; racks 
the juice of the herb picris, 238. 

ApBTnu-ic, perhaps tbe eoud martin, 
Hirundo ri^ana, 4. 

^pa/tdSic, migratory fish, perh^ 
some species of tunny, 4, IfiS. 

Api-oiroXfljrrjic, woodpecker, 202; 
three kinda, Picus varius, P. viri- 
dis, P. martius, 242 ; habits, ib. 



157. 

'E);X'''''Ci **'• Mur«na anguilla, 8, 
37, 40, 41, Gl, 66, 93; ia neither 
male nor female, 99; the so-called 
male and female are different spe- 
cies, 97; migrates to the sea to 
spawn, 156; its origio, 158; de- 
scription and habits, 2U0, 201 ; 
lied femate are better for 



EXaia 



i, 229. 



812 HTDV 

'ItpaS, li*v1(, 9, 39, 40 ; incubation. 
146; lilce (he caeVoo, 146. 147; 
the foung good lo eat, 147 ; ■ 
liind whicb buildi ia rocks, ib. -, 
three ipecica, 201; enumiiritton 
of ipeciGS, 253 1 tke Egjiplian 
bBwk, 226 ; iti neet, 243 ; does 
not eat the beut ur birds, i6. 

lipnCDrUpocakind Drwtpeiit, 238. 

'ItcTimt. kite, FsloD miUluB, 3», 
40; incnbation, 14S; food, 201; 
drink, 203 > tnigration, 210; ■ 
foe to the raicn, 232. 

'ItTiQ, weasel or ferret, Muttela furo, 
■29 ; hebiU, 239. 

■JXXde, a kind of thtHih, gregariona, 
Tntdm iliaceu*. Strae*, 248 ; this 
identificaiion ii Terjr doubirul, 
Schuttdtr. 



■lEif, niiieltoe, 248. 

'Ivvec. hinDna, the offapring of a 

horse and ahe me, 163. 
'lovXic, a red Bib, Labtiii lulia, 

Slraei, 234. 
'Iov}iaf, lulua, icolDpendn, centi- 
pede, 73. 
litnilpiiov, giraffe, GirnSaCBineleD- 

pardalis, 26. 
lirriXaipot, pcrhapa the Nilgliitu, 

Antilope picla, 28. 
'Wiriis, a crustacenD, Ocyopade 

aaraor, 77. 
Iwrepi'piin^, a large kind of ant, 

Formica UeicuUnea, 225. 
'linros, hone, Kquni Cabal] us, 13, 

26, 27, 2B, 39, 62, 61), 69, 7U ; 

drefiins, 97; neighing, 112; re- 

prodnctlon, ego, life, 113, 161. 

lee; food and drink, 2US, 207; 

BDiall horaes in the couDlrT of the 

Pj'grniee. 2D9 ; diicaaes, 219, 222, 

223; atory of a Scjihian borae, 

274. 
liruoc i B-oru'/iioc. river home, 

Hippuporamut ampliibiua, 32, 

IBfi; m Fgypi, 32. 
ItTovpof, fiflh, CorjphiBiia hipp 

tOM, laS; bidet b boles, 213, 



■Ir/o, willow, 155. 

'luyi, WTjoeck, Jynx tarquilht, 3d. 

'I;(vii'/iui-, loliiieumoD. ViTvrra 

Ichneumon, 177 ; aUscka tha aa; 

in Egypt, 2:JS, 









(, bonta ipidera, 124, 23X 



graasea, 122. ISa; i 
uaed to aupport vinp, 133, ISl^ 
216; fiouTiuiea in isinj weather, 
217. 
Kd^apiS or ti^apis, a bird preyed 
on by the little owl. Molacilla 
alba L., SciHiidtr, 232. Fringilla 

KnXi^piC, Tringa, Sandpiper, Sco> 
lopai oalidria, 203. 

EaAXinivuiiac. fish, UranoaBopni, 
Slrack, V. Scaber, 40 ; lives near 
the ahore, 

EaXXiivrpov, a shrub Ironi the 
flowers of whicb tbe bees are said 
to procure theiryoung, 127; per- 
ha pa Cerialhe, L., Slmck, boney- 

Ka/iqXsc- Camel, Canelus Bactiim. 

nui and C. Dromedarim, 25, 27, 

28, 30, 70; reprodutlioD, 103, 

114, let, 173; endurance of 

thirst, 207 -. life, ib.; diseases, 222 ; 

purity, 274 ; castration of fcmalea, 

278. 
KdiA-rn. oaterpillar. 124. 
K«v9„pSt. scleral kinds of beeUct, 

88; a kind of By, 106; origin, 

I2G. 
K^vdnpac, beetle, Scarabnus pilula> 

tins, Sclmiidtr, CsnlbariB lytta, 9 ; 

origin, 125 ; ehaitgea ita akin, 21S. 
'K6v9apat:, a aea-fiah, liies near the 

shore, Sparua Cantharns, 211, 
Kdirpoc, bonr. 29; cAtiuU, age, 112, 

114; castration, 277. 
I KiJnpsc, a Gsh Buid to make ■ 
I gru ■ " ■ 



grunting 



CottUB c*^ 



HapaBoiiiii, ciuitaceans, 79, 85, 
S28. 

dpa^of, inieot, slag-beetle, Ce- 
niiabyi.S(iffet, 89, 126. 

Kiftaftos, pBlinurua Tulgaris, Spiny 
lobBler, 7,9,10; ss ftclnss, 73, 
77; male and female, 7S; de- 
BOribed, 79, 80, 84, 93; sleep, 
87 ; roproduclion, \'10 ; where 
PTT^uced, 121 i change their shell, 
!A.; kilk other &h, is killed bj 
the polypus, 198; habilaliDn, 
pnranit, 129 ; hides itself and 
changes its ehell, 217. 

"RapiSviv vtvvo^bXal, » bdibII 
erostaoesD, Finaotheres veteium, 
BeWi Grattaeeaai, 117. 

Kaplc, shriinp or prann, Crangnn, 
Palienion, 77 ; different kinds, ib.\ 
reproduction, 106, 121 ; changes 
its colour in winter, 228. 

Eupdviov. hermit crab, Pasunie 
Bembardi, L., BeU, and probably 
other species, 8S ; in Strooibi and 
Neritie,i6., IIS; also a BpeGi>.-B ia 
PtnnK distingoishod fiam tapi- 
ilav, 117. 

Knprivoc, crab, of various Bpccics. 
Cancer, Carciuus, &c, 4, 10, 73, 
77 ; several species, 77 ', SuTiatile, 
Telphura Buriatilie, ib. ; number 
of feet, ib- ; Ghort>tailed ib. ; de- 
scription, 80, 81, 85 ; reproduc- 
tion, 106 ; white crabs in Tariout 
shell), 117; change of shell, 121: 
rock crabs, 198 ; black crabs, hard 
shelled crabs, 217. 

Kdnruip, besTer, Castor Fiber, 205. 

KauMov, aome kind of sea-weed. 
200. 



of taking its prey, 241. 

K'yXP'c, Falco tiannncului, Schnei- 
der, 45 ; lays many eggs, 138 ; red 
eggs, 139 i mode of drinking, 203. 

XtXtdf, large green wowlpecker, 
PicuiTiridis, 202, 232,233. 



K/^af, pttrel, ProoeXuia pclogica, 
203, 2S3. 

K/pSiDC, creeper, Certhia Inmiliaris, 
247. 

Kipi'C. 

K,<,Tpai 
159. 

'KtnTpivq, niullet. Mugil. In tha 
lake Silpba, 37, 44, 92 ; it sleeps, 
68; capture, 97; birth, 108; 
enumeration of species, 109, 153, 
167 ; enters rivers to spawn, 156, 
169; food, 199, 228; habits, 
300; 



r the 



_ .. . wilh the labrai, 235; the 

swiftest of fishes, 256; in scasaii 

in the autumn, ib. 
K(fa\D£, grey mallet. SpraWt 

Zt/da, Mugil eephalus, 109, LS3 ; 

reprodaeCicn, 169; food, 199; in< 

jured by cold, ilS. 
Ki/3oc, monkey, Simta mora Or 

diona, Slraet, 32. 8. Cynologus. 
K.i)nJc, <>^p'£i "' "^'E, a sea-flsbi 



ariy spring, 110; nidulary cap- 
ules, 116, 116; the smaU whelk, 
.18; hides itself, 213. 
roc, whale, as a class, 10, 39 j 
rbalea, 69) othtr whales, 162. 
Tiiii), Cetacea. 7, 13, ]lil, 198; 
urn on their back to seize theii 
.irey, 200. 
K^ip^v, drone, 2 

Dunlin^ 214^ Cinclag 
aquaticuB, 
KiOapoe, 1 kind of turbot, Trigla 
lyra,44. 



245 ; Herodotns, Book 3, c. 111. 

Kipcoci perhaps Falco oisos, Liddeil 

itiiiScotl, 232,253. Falco pjg»r» 



K.Too;, Ity. FndPW Holii, 130. 

Kirra arKlaaa.Jej. CorTUgglanJa- 
riui, captured bj tbe .XguIiuiiLnd 
Eleiu, 201 ; ohaagei iti note, 245 i 
iti neat, ib. 



ehangFiiU colour in winter, 276', 
tbree kiada, 344. 

K.(;(\v, > UB-Biifa, Z7; n«at the kud, 
211; in pain, 213; changes its 
nolaor, 228. 

KXijpoc, »Uo sailed tivpaiinTiis, sn 
iuKot icjuriDUB lo boehivca, Qa- 
leria oerLlla and G. melluDcUii, 
226, 266. 

Kyili, aea-nettle, prabablj an acti- 
nia, UH, 2S5. 

ICMTToWyoc, a spedea of wooiJ- 
pecker, Picua vaiiua, or minor, 
202, 

Kvl^i or Btvlil,, an insect, Fonnioa 
flara, Slreclt, finds hone; bj tho 
•bnu of imell, 93 ; eaten by the 
woodpeober. 93, 2U2, 242. 

K6yx1i a btTolTe ibcli, UjB piclo- 
rum, 82 ; several speaies, ib, ; a 
kind of onutacean is fauad in 
theiD, fl5; uiiKin, 117, 118; 
Urge smooth shell in ritera, 243. 

KoyiuXiov, B small bi'ulva shell, 

_ 198, 19S. 

:rSrrBCi » freib-water flsh. 
" " ■ - t, 92. 



t. Salmi 



EduoXioi', Helii, bnd aDBJl, 

EdciciiE, cutkoo, CuculuB Cimonis, 
93, 138; habits, roTni,^nd egea, 
146; eaUble, 147; taya in Uie 
iiesta of other birds, 249; changes 
ita note when about to inigrate, 
276. 

EoXiif, also l\iii:, and KiXiog, 
woodpeoker, 233. 

EaXfnc, B kind of tunny, Scomber 
eoliaa, in the Fropontia, 211 ; 
«hentaken,2l2: greirarioua, 231. 

Eo\id[, Corfus mancdula or Picua 
Tiridif, 36 ; in p. 242 colteus 
should probably be colius, 

KuUijpfwv, Ampelis garrnla, L, 



EaXaifi£, FelcvBDUs graculua, 

speuiH, 218. 
.oXoKuvtri, cucumber, Cucumis 

Sativus, 124, 208. 
KDXi;/i|)ic. a sea-bird, diver. Colym* 

evil, llniu. 134. 

Bviiia, plant. Inula CanTii. or I. 

pulicnna, dea baua, 63. 
ooHtlof- prohalilj tile Cornish 

Chough Pyrroeorax Granilua, 248. 
apatii'Ot. ■turgi;on, Accipen«Gi 

huEu, Slmcli, Sparui Uhromtt, 

1(19, 169, 160,213, 218,2^,334. 
EDfiocodfwi' yivot, the crov tribfi, 

KofinS, raicn and rook, Corviia 
Corai and fru^ilegua, 4U, ib, 64 ; 
egga, incubation, young, 146; 
Egyptian raven, 226; hostile to 
the bavk. 232 ; peeks the asa and 
bull, ib. i fiiand of the fox, 233 ; 
frequent in towns, 24B ; ami biuI 

Kipai, a vriter-bird, Pelecanui 
Carbo, Slract, 203. 

KapSi\ij or axapliXii, the young 
tunny Bah, 160. 

KopSi\os, water- newt, Triton aqna- 
tteus, 3, 9, 197. Siren Pruteua. 

K^piC,ciniei,bug, C.lectularius, 134. 

¥i.opvSa\is, lark, Alauda arvensis 
oristata, 277. 

Kapvllit, tark, Alauda criatata, A. 
arborea, A. arvenaii, (though 
Scbneiderth ink! this identifioBtian 
doubtful), ita nest, 146, a49i 
bybernatea, 215; hostile la the 
ptDcilia, 232 ; is aaid to eat the 
eggs oF the eagle, 233 ; friendly 
la the schmniluB, 234 ; perches on 
the ground. 242, 24S -, (wo kinds, 
249. 

Kuptivri, Corvua corone, 45; feeda 
its jouDg alter Ibcy are Hedged, 
146; incubation, 147; lives near 
the sea, 203; Egvptian, 226; ftx 
to the owl, piesbya, and typuttlj 



in. 234 i 



S33) friend of tbe 

aliraritabeMeii. 241 

KJrifDc, the wild olire tree, Eleog- 
D1U aDgiudfolia, uesd as food f 
she«p (BccidenUll]! amitKd in t 
traDslatian), 2Da. 

KoTTBg, KB (oiroc. Cottoa Gobio. 
93. 

KoTTufaC, blackbird, Turdu* ine- 
rula, Slraek, but appareiill]> nul 
iiwBjB, Turdiu trieruls, and T 
BBiNlilia, byhemale, 215 ; changu 
ita colour, 228 ; nest, 'Mb ; two 
white, 247 ; 



olmiigea 
the winl 



r, 276. 



Ill); die «L«D 
i.ff, 136; fori 



dile. Crocodilue Niloticua, . 

14; in E^fj-pt, 33, S9; reprodm 

tion, 197; brbeinBteB, 7^. 
Kporoiv, Biciuua. tioli, or doHo""! 

Uippobusca oTina, 135; Aeuiu 

ricinUB, 125. 
Krfic, Peelen, 82, 84. A large kind, 

wliieb liaa one valve flat. Fatten 

maiiniDa, 64,94. 95; origin, 117; 



bfbernBte, 213 ; led peoteua, 220 ; 



Uerula. 
Kox^'af, enail, 

kiiida, 73, m ; 

when full of ova, 

the ehell i>. taken 

an operculurD nhtn they hjber 

nate, 213; eaten by awine am 

purtriugea, 255. 
Kox^De. l'reah-«BlerunivaWaaliellB, 

Lininara, FlaDDihia, HI,b3,St, 8G. 
Kpoyywi-, prawn, Cancer digilalis 

(Squilla mantia), Straai, Penffiua 

sukatuB, 77. 
Epafi^q, cabbage or colewort, 

BrasBlCB, 124, 12G. 
Kpofijiis. caterpillars of the cabbage 

butterfly, Papilio Danaia Brasaicie, 

125. 
KpiiiTTir, green fodder for boiaea, 

207. 
KpU, Trigna pngnai, hoatile tc 

celeue, 233 ; ils habila, 247. 
KptSq, barley, 2Ue. 
Kpi^c, Oiia aiits, ram, breeding 

aeaaon, 114, 161, 199. 
KpeniiJiiXoc, the Land crocodile, 

Lacerla atelliu. Monitor terrtatriB, 

25, 34 ; both kiuds mentioned, 43, 

48; reproducLion, 137; bronght 

np in £gjpt, 231; Berodoi- - 

Book 4, c. 192. 
KpoiiiiiiXoi;, the Egyptian cto 
I AecldBDUII}' omitted ii 



Kuyxpoiiac or kvxP''P'>S> Corn- 
craki:, Ballaa Crei, Sliaci, pro- 
bably a apeoiea of ortolan, Li-dill 
andSaotl. Leada the flight of ths 
quails, 210. 

KuKvoc, awan. CjCDua olor, 4. 45 ;' 
food, 203; gregarioiu, 211 i 
fighta with the eagle, 233 ; habita, 
244; when dying they go tonardi 
the aea, ib. 

KiWafios or aniWapot, hermit 
crab. PagqruB, 85. 

KufiiWic, the Ionic naire of the 
Xaktlf, Stryx Nisona, 244, 251. 

Kiivairai'0t|, pcrhapB the dog-roae, 
worms in it, 126. Rosa canina. 

ILvvosifaKci, dog -headed ape, 
SiniiaCjnocaphaluB, 32. S, Poico- 



I 



Mppo 



iTiis, dog-ticka, Bteinui 

cania, |35. 
'.virpivot;, carp, Cyprinui CarpiO, 

38 ; inhabita rivera, 91 ; produc- ' 

Uon and growth of young, 155, ' 

156 ; Btaretruck, 219. 
'.vTiaot, a ahrub, Cytiaua, Medkago 

!u#i;, a kind of abrimp or prawn, 
77. Puliemon Squilla ur Crangua 
■ulgnris, alio P^uiub. 

[iii^iXXoc, a kind of swallow, mar- 
tin i tiiiundo urbica, niakea ila 
nest of mud in rucks aod LBveina, 
2£U. 



Kirra or Ktava, JHj, UOTiun gl 
riiu, GHptiuedbj the iEguru 
EleUB, 2D1 ; chaDgei iU Dute, 345 ; 

Kl*Xii, Thruili, TurdiH labrm and 

T. merula, neat, 1U8 ; hidu, Slfi ; 

changfi iU ooloiu in winter, 276 \ 

three kiadi, 314. 
KI:tXq, a leB-Gsb, 37; near Ibe Innd, 

211; in puirs, 213^ chiulgea ila 

colour, 32S. 
KXifpD(, also called rvpaliBTits, 









, Oa- 



irella and O. melloneUa, 

226, 266. 
KMij, sea-nettle, probably an acti- 

dU, nil, 2S5. 
Ki'iirsXili'Dt, a epeciea of wood- 

povker, Picui variiu, or minor, 

2(13. 



nell, ! 



nbj tl 



woodpecker, 93, 202, 243. 

Eitrxi' "^''"l^e 'hdl. M;a picto- 
niiD. 82; BBVoml epecio, ii.; a 
kind of oruituceen is foond in 
theiD, 85; urigin^ 117, 118; 
large smooth shell in rirere, 243. 

Kvytli\iav, a imall bllolie thetl, 

lea, ]9>. 

Eolroc or rilrrcci a fresh -water fish 
Tront, Salmo FbHo, Siract, 92. 

EoiiaXiov, Helix, land aneil, SI. 

Kii«(tu|, cutkoo, CoDUluB Cnnomt 
93, 138 ; habits, fortn.^pnd cgjrt 
146; eatable, 147 i lays in th 
ne«li of olhorbirda, 249; changes 
jtB note when about to migrate, 
27(>. 

EoXtif, also IXibs, and EiXtoci 
woortptcker, 23.1. 

KoXinc, a kind of tunny, Scomber 
coliaa, in the Propontii, 21 r " 
when taken, 213; greffariuUB, 23 

EoXidc. CorvuB monedula or Pic 
viiidis, 36 ; in p. 242 colteua 
should prohablj be cob us, 

EuXAiipiui', Am pel is gairula, L, 



:)iiitidir. I^niui garrnla or u- 

ihitor. 348. 

oidi;, Pclrcaniu grauulna, four 

ip»;JES,318. 
KiAati-VTig. cucumber, Cucumia 

Satiiiia. 124. 20B. 
K"X«f</S.\-- a «ra.l)ini, diver, Culjm- 

bis, 3, 2U3. 
Kdvl^, kniu, 134. 
Kiy^la, ptiut, Inula Conyia, or 1. 

piilicuria. Sea bane, 93, 
Kooxtiac probaiilr tiia Onmish 

Chough Pyrruoorax Gmraltia, B48. 
Kapativcf, ettirgeun, Aceipenaei 

huso, Slraei. Sparua Chromii, 

1119, lay, 1611,313, 318,228,234. 
KopataiiSmy yims, the crow tritM, 

Kapal, raven and rook, CorvUi 
Coiai and rra^ilegni, 40, 45, 61; 
eggs, incubation, young, 146; 
Egyptian raven, 226; boalJle to 
the hawk, 232 ; peeks the ass and 
bull, ib.; friond of Ibe lui, 283; 
frequent in towns, 248; Dust and 
habile, 26U. 

KiJpuE, a water-bird, Feleoaniu 
Carbo, S/roct. 203. 

KopJuXq or atvplihi, the joting 
tunny Sgh, IGO. 

tLopSuXoc, watec-newt, Triton aqatu 
tieui, 3, fl, 1S7. Siren Protaua. 

K^piC.ciinex,buK,C.lectularius,134. 

Kopvla\bs. lark, Alauda arrensis 
crista ta, 277. 

Kopcf^t. lark, Alauda criaUta, A, 
arhorea, A. aiTensta, (tbauglt 
Schneider thinks this identiJBoatinii 
doubtful), ilB nest, UK, 349; 
hybematea, 215; boslile to the 
pmcilia, 332 ; it aaid to eat the 
eggs of the eagle. 233 ; friendly 
to the schisnilua, 234 ; percbet on 
the ground. 212, 246 ; two kinds, 
249. 

Kofiwvii, Corvui Gorone, 46; feedi 
its young after they are fledged, 
146 ; incubation. 147 ; liies iieaz 
tbeaea,303i Egyptian, 336; fot 
to tbe owl, preshya, and typuu, 



-nTDEx. 815^1 


asa; Mend of the heron, 234; 


dile. Crocodilui Nilolicus. 1, ^| 


tlwiyi to be leeD. 248. 


14; in E^'pt, 33, 59; reprodlM, ^M 


Kirivdc, the wild oli»e tree, Eleflg- 




Dua uiKiutilDlia, tued u food tur 
sheep ^cidentully omitted in the 


KfiiSrw, Ricinua. tiok,ordog-luuu, ^H 


Hippoboeca ovina, 135; Acaroa ^H 


translation), 208. 


ricluus, 135. ^M 


K.6rTBf, ue (oTroc Cottne Gobio. 


Krtis, Peeted, 82, 84. A large kind, ^" 


92. 


which liu« one Talve flat, PeotOD 


Kirrutas, bUikbird, Tardus me- 


maiimni, 84,94. 95; origin,117; 


rule, Slrack, but apparently nut 


small eruitaueuns in them, ii. ; 


always, Turdus merula, and T 


hyhemale, 213 ; redpeoWi*, 320 j 


saiatilis, bybernato, 215 ; ebangea 


leap, 266. ^ 


its colour, 228 ; nest. 245 ; two 


Kii-iioi, beans, Ticia faba, 72, 206. ^M 


kinds, black and while, 247; 


KiavBs. Tardus Cjaneus, blua ^H 


ohange* it* plnnmge and voice in 


thrutb, 248. ^H 


the winter, 276. 
Kirnifoc, a sea-bird, 110, 3H. 


Kijxpa/tos or taxo^uas, Corn- ^^1 
erake, KaltuB Crei, Sl<ac/t, pro- ^H 


Kdrru^oc, « Ash, 228. Labms 


bably a species of ortolan, ^.i-Afi ^H 


Merula. 


andSc^U. Leads the flight of tho ^M 


KevXiac, snail, »elii, seieral 


quails, 210. H 


kind., 73. 81 ; land-sdails, S3 ; 


K£>jc».oc, swan, Cyonus olor, 4, 43 ;> ^« 


whtnTuUcf ova, 110; die when 


flgbts with the eagle, 233 ; habits, 


the shell iK taken „S, 13G ; form 




244; when dying they go towards 


Bate, 213; eaten by ewine and 


the sea, ib. 


KoxXoc.Freeh-wataruniTttlveshells, 


KiX^opDc or atiWapot, bocmil 


crab, Pagnras, 65. 


Limnffia, Planorliif, 81,b.3, 84,86. 


ILi^ivlii;. the Ionic name of the 


Kpnyycic, prairn, Cancer digilalia 


XaXrfc, Stryl Nisoria, 244, 261. 


(Squiila mantis), Siraei, Pemeus 




Bulcatus, 77. 


warms in it, 126. Rosa canina. 


Kpd(i/Ji|, oahbage or cole wort, 




Braeiica, 124, 120. 


SimiaCinocephalus,32. S. Porca- 


Kpop/3.c, caterpiliar* of the cabbage 




butterfly, Papilio Danais Brauica>, 




125. 


eanis, 136. 


KpuiTTi£, green fodder for horeei, 
2U7. 


Kn-pl^of, earp, Cyprinus Carrio, 
38 ; inhabits rivers, 91 ; produc- 


Kpi£. Trigna pognai, hostile to the 

celens, 233 ; its babite, 247. 
KptSii, bsrley, 2ue. 


tion and growth of young, 15S, 


156 ; star-struck. 219. 


Kilnooc. a shmb, Cytisns, Medjcago 


Kpiif, Grit aries, ram, breeding 


arborea, 71. 


season, 114, 161, 199. 


Ku«i), a kind of shrimp or prawn, 




77. Palieiuon Squ]1U or Cianguu 


lacerla slellio. Monitor terrestris, 


vulgaris, also Pagurus. 


25, 34 ; both kinds mentioned, 4», 


KI4f\\oc, a kind of swallow, mar- 


46; reproduction, 137; brought 


tin i Uirundo urbioa, makes ila 




neat of mud in rocki and eaverna, 


Book 4, G. 192. 1 25U. 


KpaK6liiUs. the Egyptian eroco- 1 Euaii', dog, Canii familiarla, 0, ^H 
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13, 37, 39. 30, SI, 32,42, X; 
Ui^ dog ofEpiruB,?! ; dceuma, 
97 i reproduclioD, bulking, Sta., 
1U3, 107, 113, 113, lU, Itil, 
163; Laiioiikii dogs, tbeii Liibiu. 
ItJC, 167; when (logs eat graia. 
204, 238; diaeaicB, 222; Egyp- 
tian don, 226 ; Cyreniaji do^, 
boir-bied, with voItu, Lacauimi 
with foKes, Indiuu with tigen, 
227; the MuloHiBn abepherddog, 
230; intHilirial nonni ia dogn. 



Kiuffiig, gudgeon, Oobio, 44 ; 
153, IbS; pour ones csst oaahore, 
157; food, 20(1; live near the 
Und, 211; rutteu In riiere, 2JS) 
grefrarioUB, 197 ; in winter doee 
notleuve the Pj'rrliio Euripui, 256. 

Km>iiiTiit, UD uBinial iDbabiting the 
Btables of the asa, a liuird Bccord- 
ing to aome, Scaliger tbinlu a 
beetle, 232, Mua miuutiu. 

Kwfw^i B tpeiiitM at gnat, amallcr 
than the empia, Cunopa caUi- 
tiaoa, SiraeJi, Culei pipieni or 
C. CBlcitrani, 89, 94 ; aprlnga 
from H worm ia TJncgar, Muailltis 
oellarius, Vi6. 



M^pat, pecbapa Perco Labrsi, 
Bomb, 8, S2 ; eleepa, B8 ; repro- 
duction, 108, 109, 1S3, 159 ; food, 
199, 200 ; baa a atone in ile head, 
2ia ; unfit to tat nLen in apswn, 
228 ; at timea aiauuiuted with 
ceatreui, 244. 

\ayubs, hare, Leptia limidus, the 
Egrptian, 226. 

AoifAc, the name of u bird living 



Anfiln, a epecica of ahark, Sqnslna 
ceutrina, or carubiat, 104, 255. 

Aafiirupic or vvya\atiiili;. giow- 
wurm, Lsnip;r"a noliluoii ace 

Adpof, gull or eormuniTit, Larus 
canuB and msrinuB, Stern*, 45; 

faoatila to the brent bus and harpa, 
J32. 

Airal, beaver, Caator fiber, 3, 2U5. 

Arfiovo, poUierba, 217. 

Aiia/3arD£, akale, Kala Batll, 40, 
151. 

Mv&i, limpet, Patella, B2, 84, S5, 
86, 117. 

AmiliuToi, aual}' fiabea, aee irXuiroi. 

tLtvtipMLBi, wLita beron, PUlalea 
leueerodiu, 2U3. 

Aiiaj, nrobublr tiie unopened 
dower-bud ul tbe grape, or Popului 
alba, 121. 

Allelic, Ardea argenlata, 233. 

A^uv, Lion, Felia Loo, 6, 24, 2b, 
26, 2B ; lioueaa, 29, 30, 32, 42, 
59, 61, 69 ; reproduction. 102, 
161, 176; oiiating ia one diatiiei 
of Europe, 226; Sitian Liona, 
170 ; mane and teatb, a. ; food, 
206; bnbila, 271,272; two kinda 
deacrihed, 272. 

AiSarmrii, fiuamatinui officinalu, 
Koaemarj, 183. 

Ai^uoc, a bird, enemj of tbe wood- 
pecker, 232. 

Aiyuic, Lygians who aie said to 
Lave seven hba, 16. 

AilirouTpia, ojalera, Oatrea edulia, 
B2, 117 ; amull crUHl<.<.cniia in 
them, ii, 

AdxaAai;, a apeeica uf heron, Ciconia 
(lubiu, 4b. 

Aofoupa, BDimala with hairy laila, 
borae, Bia, &c., 11, 16, 19, 30. 

Aifi, Lyui, Felia Ljux, 28, 29, 



it ahould be Xdioc, 234. ' 
Afltoc, a apetiei of ibtush, Tuidua 
luiquatiiB, 234, 247. 



, wolf, Cfluis lupUB, 6, 2S 



4 



WproducHqn, 103, IGl, 177; eats 
grua and earth, 204 ; Egyptian, 
220 ; attacks tbe aa, bull, anil fox, 
332; Di^ar the lake MEGOtie, 254. 

AiiKCc, a kind of spider, Aninea ta- 
rantula, Slraci, 259. 

Mpa, a fish, Ttigla Ljra, 95. 



I ciuetacean, Maia Squinado, 

, sprat or eardine, SpnruB 
a, iiatviSta, 167, 1SB, 159; 
whea llie males are called tragi, 



mollnsks, ons specioB wbich 
pirs a sbell is pnibabl; Gamerina 
meditenanea. SpraU'i Lyoia, 8, 
10, 19, 73,87; reprod notion, 105, 
110, 121, 154; whj tbcy imbibe 

las 1 bcit for Food wben the; 

l,aw Ota, 228. 
MoXncnrpov^vc, perhaps Loiia 

fijrrhula, Schneider, 248. 
Ka^iOtiiiTpata, cruataceans, 10,73, 






|J, 9ft; 



3lf ' 

called nyni* 



best fur 
2ii. 



when Ibej' have o' 



....... ., ica-flah, lis. 218. 

HaoTixipa, a fabiiloua animal. 30, 

HfXnyrdfiufaf, pruh»blj blackcap, 
Parur uter, or Mtucicurpa atrica> 
pillu, 202; food, eg^, oeet and 
tongue, 24 e ; in the autumn called 
Sjcalia, 27G. 

MiXaraftrac. called also lagopho- 
Doa. an eagle, Aquila tnelanaetiu, 
Pakofulvu., 251. 

1b1), Sparus me- 



a fowl, Meleagris 



Inn 



fXiXurDC plant, Mctilolua offid- 
nalii, 26S. 

tttrro. bcp, Apismellifi™, 3, 5, 7. 
I, e, 61, 88, H9, 93, BS ; lltef 



. ilao called mothers 
and kings, 28 ; three kinds of ber^ 
ii. ; life, l^iO; whiw bees in 
planlB, and other kinds, ib. ; food, 
208 -, hjbemate, 213; ehanga 
thoir skins, 216; diseases, 22S{ 
industry, 2SS ; habits, 260. 

Mipfipii, an inferior kind of an- 
chovy, Cliipea aardina, lb8. 

"iiipiKii. bee >;uter, Murops Apiaalar, 
L. or Ci.iigKner, L. 133, 2-f5, 266. 

M7J114, a pliint, medick grass, 
Medicago aalita, 71, 207, 268, 

Mntuiv, a gregarions fish, 234. 

MqEwv, plant, poppy, 268. 

MijXoXi^fli,, coetDhafer, MeloIOB- 



tbua 



t, 128. 



Kiipvi, a Ssh like tbe 

toruminate, ScaruaCretCDsis, 279. 
MUroEi vermilion, 139. 
liiTBQ, a snbBtoDce used by bees to 

cover crevices in their hives, 261. 
ViipliBpBt, a sea-flBh, Sparus mor- 

mymg, 159. 
Tioppvoq, another name of the plan- 

g«e, Falco nffiiius, 261. 
MvyaXq- shrew mouse, Borex 



g, 223. 



MuscR donesUca, 
I production, 106, 

lun, izo; omnivorous, 208. 

ifuv, a sea fleh, perhaps some 

kind of muUet, 109, 159. 

uodqpai ipi'S, Barpenta that bonl 

mice, attacked by tbe WBaul, 236. 



helen . 



Struck, 



'"^%, . 



1, Gl; 

iHH ; near lue siiuie. 21 1 ; hyber- 
nates, 213 ; seizeB the conger bj 
the tail, 235. 

Mvpivos or MopivDE, a sea-flsh, 
21s. 

Mtp^ijC, SDt, FormicB, 4; ninged 
and wingleas, 73, 93, 108; repro- 
dnclion, 131 ; industry, 2S8, 360. 

Mu^'i'li myrtle. MyituB Bommuoiii 




tbe JrrboB. 



Uid to tt>llk D 



luprohahlf Hith 



lo Il-ci 



Tlio Pi 
■nil] to ruminate. Mui CiLillii.-, 
Si-hitiidir, 5. 50-, repriutuctiiin, 
178; Pflrtii»n, Egyptian, snii 
muif other kinda, ii. ; manner of 
drinking, 20S ; wbile ia\m in 
Pontiu. 21G; Arabian mloe. 226; 
Lfblan, ib. ; tbo Pontio motue 

Hbi;, n biralre moUuik, perhapi Mi- 

tjluit, 83, 
Huijriitqrac, a wfaule, Biliena myi- 

tioetiu, 6J, BaJEcnDptetUJi nius- 

cultii or Boqp>- 
M'liBiJi, horse-ffj or itad-flj. Tsba- 

niinCnculieni. T. pluviilia, 9, S3, 

89; origin, U6 ; doutb, li? i 

lUjkB Uuuii, 2U3. 



Niipcq. torpeilii, ttaia Torpedo, 17, 
-10, 104 ; repcuductiou and Touog, 
109. ISO. 161; babiK27S. 

NoiirWoc, oepbalopod, the ipeoiei 
adhering; to ila ihell is probsbljr 
tbe Nmitilua Pompiliai, snotber 



251. 



dug-dkb, Squaloa 
iBoftbepygarfui, 



J, tha lariB of the lilk- 

Nqplrqc, ditft^rent littoral trocbl, 
Ttoubiu. Xurim, Huliutia, 85, 
86,91, 117, IIB. 

K^rra, duck, Adob BoKbu, 45, 



203. 



Vn7 



, . MipJi-DE, 251 ; B 
me or the plaogus. 
atoiiTTToi, fliaiEan bonei, 378. 
■ipls, bat, Vaapertilio, 4, 9, fill. 
■ii:6paK, Ardea ^'yctico^U, 
itribu, 46,201, 210,3^2. 



cephulupod mulluik, tb< 

OiVa^fli), tlif Sower of tbe vine, 121. 

probabi]' tbe nsmeorGama 

ionred bird, 378. 

Oivdc, a wild pigeon. Columb* ni- 

grutoria, Straei, C. onai, III, 

'01c, sbeep, Otii srJei, 72 ; diffeieut 

kinda, 208. 
Olorpoe, g»d flj. Tabanai corrinui, 
3,»,83,89;ongin,12J; a blood 
■oeker, 208 ; tbe marine apecies 
prubatilj' refen lo ceitain paraaitei 
on Sab, I^mea bracbialia, Phi- 
lengiiim balBnanim, 135, 208, 
212,219. 
Olarpof, ■ bird, perbapa Hotacilla 

libilstrix, orTruobilua, 202. 
'OXoOoi/pisi', probably an algn 
Spon^dium, Spratt'i Lytia, Ho- 
lottiuiia or Salpa, 4, 
'OvDC, aa>, Kqiina Aiinua, 27, 81, 
39, 68, 70 ; uot infntvd with lica 
or ticka, 13G; repruduutioii, 113, 
163, 171; food and drink, 207; 
diaeaaea, 224 ; a foe to tbo Rp- 
tbna. 232| euta thoma, 233. 
'Oro£ i dypio<:, the wild lua, 176 ; 
in EpiruB, 71; the Indian aaa, ptu- 
bap. Rhinneero.. 28. 
'Oi'Dc. Gab, perliaps liaia aqustina, 
Slratk, Gailua muateJa. 214, 25^, 
'Ovoc, voodlouifl, Uniacua aaelJua, 

135. 
'Opui'ic. a specieB of tilmoius, 

I'aruB Ater, 2U2. 
'OpHTriXapyot, Grypaetua Barbatns, 
Slraci,261. 

la, 5, It, 27. 31, 39 
163* 



femaldg 

172, 173; roodai 



I, 207 



OpiyavaQ, plant, Origan am, 238. 
'0(nuc, a large kind of tannj, 

Scomber sin longa, 109. 
'Opfi£, domestic fowl, see ikitripis 



ilAXti 



rpvmv. 



'OpofSoc, tares, Orobus, Ervuia er- 
Tilia, 71. 191. 

'OpJajTitne, niomitain finch, Frin- 
gilla montifringilU, Struck, 202, 

'Opaeldivii, an insect that eata the 
buds of plants, Chryaoniela olera- 
eea, 126. 

'Opruyo/iqrpn, peihaps Laud lail, 
Ralliu Crei, 210. 

'OpTuE, qaail, CoturniiVuIgaria, 40, 
i5; nest, 146, 340; migration, 
210 ; does not perch on trees, 243, 

'Opvf, Nilghan, Antilopa picta, or 
Antilope Orvi, 27. 

'Op^t, aaea ttah, perhaps ScorpKna 
poreua, Spralfi Lycia, 109, 199, 
211,214, 

'Op;^iXoc, a bird, Charadrius minor, 
233. 

'Oarpacdftp/ia, testooeoaa moUiuca, 
e, 10, 13, 73, 81 ; ceprodnotion, 
110, lis, 117; compared vitti 
plaalB. 195 ; hybernate, 213 ; best 
for food when they haie ora, 226. 

'Oorpiov, oyater, 3, 10, 117; diffe- 
rant kinds, 73 ; origin, 1 17 ; have 
an anus, 198; tA iarptiiiij, tes- 
tocea, 228. 

'QvTpnov, the shell used b^ paint- 
are, US. 

'Ovpal. Otis houbara, 139, 

02c SacdrriDv, sea, ear, perhape 
Hsliotie, 84. 

'Ofiliov, a small serpent, found in 
the plant silphiuni, 227 ; a small 
serpent, Coluber ammodytes, or C. 
.Xeculapli, Strsek, ib. ; an Indian 
serpent, wboie bite ie fatal, ib. 

'Of'q, serpen I, b ; winged serpent in 
.Ethiopia, perhaps Draco Tolane, 
■ : s homed serpent in Egypt, 
Coluber cerastes, 28; water'Ser- 
pent!, Coluber natrii, 10, 35, 38, 
43, 44, 4G, 49, tiO ; marine ser- 
penti, Murieua uphia, oi Ammo- 
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dytes tobianns, Strack, 36, 25&; 
there are mauy kinds. Their hi«- 
ing, 96; the female larger, 100; 
reproduction, IDS, 137 ; changa 
their skin, 121,216; omniTorous, 
204; bybemate, 213; a large 
kind in Ljbia, Boa coDetricior, 
226 ; the blind serpent, Anguis 
fragilis. -223. 
'Oppioc, Labrui Antbii, 109. 



Tlayoapnt, probably tba common 
hermit-crab, Pagurua Bernhsrdi, 

UavOAp, panther, Felis Panthers, 

177, 
Uapii\\a, 34 ; perhaps the spots on 

the Leopard's skin: an uuKnoTU 

animal, L. and S. Let. 
napJaXiayx'Ci a plant poisonous to 

the Leopard, perhaps aconite, 

Doronienm pardalianebes, or aco- 

Ditum Napellua. 233. 
IlupiaXic, Leopard, Felis Leopar- 

dus, 6, 27, 29, 80; Asiatic, 226; 

the female more bold than the 

male, 230 ; hunts by scent. 23B. 
n&pSa\ai, a bird, perbaps Stumua 



. &Taek, 2' 
ndiiJiDv, eee \inr&f!,\av. Giraffe. 
riiXnpyic, stork, Ardea Cieonia, 
3D3, 215 \ when wounded applies 

said Id be fed by its younif. 245. 

IIiAciiic, a kind of dove, distinct 
from wipiirrtpo, UL; migratory, 
210. 

fltXtiai', Pelecan, Peleeanns ono> 
crotalua, migrates from the Btry- 
mon, 209 ; gregarious, 210 ; eats 
shell-fish, 243. 

tliXXof, blttck heron, Ardea ciuerea, 
233, 217. 

n^pfi^, partridge, Perdii cincrea, 
and rufa, Tetrao Perdii and 
Orncu*. 5, 45, 47, 96 ; repro- 
duction. 106, 139, 140, U1,I4tt; 
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nnt, incuhaion, liahiti, 1^6, HO 
211, 2-12; life, H5, 210^ esu 
■nsili, 255 ; diuts iUeU, ■ill. 

tr((Msr,pd, HoUBe.dovp,C"lu".ha,*. 
5, 3!*, 45 ; differ! froni iriAiini' 
111; reproduction, I'j.. I3R, 139 
UU.IIJ, 14-1, 145; rniHl,a02: nut 
migrator;, 210; ImbiU, 239,240 ; 
thiKB uud fui Inrei nri Miu<Iud, 
•H0\ wuh >nd Aim thsniielvra, 
277. 

TlipiuTotiiii the clanBoF pigeoD-like 
lilrdi. 111, 144, '202. 

nip't), peruh, Perua fluyiatilil, 33, 
44, 155,214. 

uskv eogls, Viiltur 
■^ ■ - w barbn- 




(pnc, dmky e 
jLi TUB or Gypfl 



« ¥\i\k,> barbi 



>, 251. 



n/|ji'5c 



It, grty tiBwk, Falca lubbuleu, 
I. 

irrtpi'lc. a kind of bawli 






B. 126. 



lie, Ruta graTfolena, SSB. 

nijXn/lic, a lunnj Bah of a jeiiroid, 
Biomber ThynnuB, 4f n-produc- 
tlon, lOB; nbvre Found, lOW ; tbe 
lunuj a yosr oldtr than the pela- 
mya, ]57. 160; miRTate to tbe 
PuTjtni, 211 ; piiga.naa», 235. 

nqviXa^, a kind oF duok, Ana> 
FeDelopn, 203. 

nijvJDi-. soma ipeciei af larvn, 
PhHlnnsi genmetre, 124. 

aiOijtoitSa. Ibe ape tribe. 2Q. 

□<Si,«>c, apii, Simia Syhaniu. 32. 

niipic, a bitter herb, endive, Chtco- 
num iotybus, or Uelminlbin 
Echionella, 23S. 

lUvva, the genni Pinna, §2, 117, 
118, 106. 

tXtvyoSJifK or irii't'Oripijc, and 
irivvopu\a£, smalt crustacrano 
liriiig in ahcllB and Epongea, Pin- 
nothtrei lebTBin, 117. 

niiroc, iriirpo, iri»-ui, woodpecker, 
PicuB viridia, maiar, miaor, 202, 



aoimal of low 

'pia, Medicago 
«UTB, and lupuliiia, !fiS. 

noi(i\ii'. pi^rhiipi ) ringilla Cardneli* 
or (Eniintlie, 232. 

niXiiwavi. OoloptiB, SpraWt Lgaa, 
Sepia ootupodiu, BamalltarieftaUd 
kind, hps nut bren delermilied, 
Oicm, 9. 73, 74, 76; »»ver»l 
kindii,73,a58; reproduotion, 106, 
no. 121; deetruya tbe lolMter, 
19S; ii dcBtrofcd by tbe OMger, 
ib. ; Fond, 199 ; when good for 
food,>J28; ink, 75, BfiT; chanf" 



■p ib.; gro' 



1, 'ibS. 






T-. 



goea upon »1 , 
Uop^ipa, Muru trimculoi, ^raiCi 
Lycia, and prububly aoms olbec 
sheila. 81, 83, 85, 86, 89, 94; 
time of appearance, 110, IIS, Iltj, 
117;ieTeralkindi, lib, 117; aaid 
to nbtain the purple From Alga, 






), 266. 






.ongnMk, 



npartornvfls, a grub which deatroyB 
Ickt, CUrui apiaclua, 12B. 

np^iTjSuC, the aanie aa Trochilni, 
wren, 232, 244 

Uf7)iiiUs, a kind of tunny, 214. 

~ ' rif, perhaps the sBw-fieh, gquo* 
pristia, Siract, 152. 

Hailiarav, ahaep, Otia ariei, 27. 30 | 
blaek lamba, 64, 66, 67 ; in Kpirua. 
71, 72; ■-oi.;B of Ihe ram, 86; 
drwms, 97; reproducLion, Hi 
U-i, 1G3, 164. 165* abecp-IJBk^ 



lishiu,23S; boatilolu bees, 261 



nnXia, elm, TJlmns campestriB, 2 
nrtpv<c, a species of hunk. 253. 
UrtVyC. or iruD{, a water-bird, 241. 
niyapyot, a Itiud of eagla, perbupi 

ClrcaB Cfoneua, hen bBrrier, 146, 

250; bIbu a water-bitd, pcrhnpi 

Ttinga Ocropliua, L. SdiHeidtr, 

203, 244. 
UvyoXaiinic, glow-worm, LampyriB 

nocCilura, 73, 125. 
nupaXic. a bird, enemy of the turtle 

dole, 232. 
IlDpaliarqc, > molb, Ticea mellc 

nella, Straei, 2*25. 
ntijipiioXat, a red bird, Loiia pri 

rula, oc enucleator, 2U2. 
Iliuiif, a bird liring; in marBbcB, 

Ardea porpurea, 247- 



■PVTii 



:, nabbo^ or radisb, 124. 
„ reain, 218. 
1 species of sbark, Sqiinlua 



Sqnstiaa, Slraoli, 49 ; reprodi 
tioB, 103, lUB, 109, 16U, 151: 
mode of taking its pray, 255 j 
cbangea its colour, 2S7. 

PivD^me, Baiu [binobatut, a eai- 
tilaginouB Sab, 151. 

'Pailis. Bah that Bitim in abgal*, 93, 
IDS, 1S9, 211, 212. 



iaBipioy, a kind of otter or bearer, 
Lutra Luteola, Slroei, 205. 

XnXopai'^pa. SAlamander, Xjweria 
SslamaDdra, 126. 

XdXirv, tbe eenua Scomber, Slrack, 
SparoB 8alpa, 92; lepraductiun, 
IDS, 109, 159 ; food, 201 ; lives 
inbayaof theiea, 211 ; ii not car-' 
Bivoroui, ?.p'>S. I 



a plant, probably an orchid, Sa- 
tyrian, 205. 

SaTTtpiii;, a fresh-WQter fish, per- 
haps Acoipenaer biigo, 229. 

Xoftyli'iif, the sardine, migratory, 
TetrugoDUB niger, 231. 

Ziipyoc, Sparua eargua, Siract, a 
sea-fish, lOS, 109, 159, 2UI). 

XaTvfUov, Sorei maBcbatai, 21)6. 

Xaupa, Lizard, geoerie name 6, S, 
25, 31, 35, 30, 39, 43, 14 ; re- 

Eroduction, 103, 137; life, 201; 
jbemates, 213 ; ebonge of 
akin, 216 ; Arabian lizardl 225, 
252. 

Saiipoc, Balmo Saiinis, marine, 234. 

Xfipilv, a bind of wild bee or wasp, 
Megacbile muraiia, 2S0. 

AXa;(T}, the 0^489 of cartilaginous 
Stbet, 7, 8, H, 37, 38, 59, 60, Cti; 
deseriptioD of the ctau, 46, 4H; 
Bleep, 98; kinds, 99, 104; repro- 
duction, 103, US, ISO; camiTO- 
rous,199i marine, 211; hyber- 
nate, 214 ; male and female, 2d7. 

XtXatoiilng, cartilaginoos fiihea, 41, 
95, 104, 214. 

XiaiXit, an umbelliferooB plan', 
Seaeli tortnoaum, 236. 

Zqvia, Bepia ofGcJnalis, ^ratCi 
Lyeia. cultle-Bah, 7, 9, 10, 73,74, 
7o, 30, S3, 03 1 rcprodDotioo, 105, 
110,120, 123, 125, 1S4; food, 
199 ; the male protects thefemsi- 
when vonnded, 231 ; emiadon v 
the ink. 257; said to change its 
colour, ib. 

Xt)S, various kinds of nolha in 
otolbes. in beehives, in books. 13S. 

Sicrfq, a kind oF long gourd, 246. 

ZixiIdc, gourd or encumber, Oueur- 
bita lugenaria, 208. 

VX^j), a Blinking insect, Blatta 
□rien talis, or Lepiaina, Slradi, 
216. 
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3tv6!uv, or vuvMum, a 

6>h, Tctraodon biipidas, or mola, 

or Sparus dentei, Slraek, 1. 

ImeatuB, 199, SDO, 211. 2.K. 
Sirrii, a kincl or waodpucliGr, or jier- 

hspsSlLU EuropieB, creeper, 233, 

247. 
SiTTiirtjj or ^(rruBii, parrot, Psilla- 

Iciipnc, a aes-flah, eupposed bf the 
nncieata to rummate, Scaiui ore- 
tius, SpraU't L'jcia, 8. crotctiBis. 
5trwi, 37 ; baa not aharp teeth, 
3S,44; food, 199; appears toru- 
nate, 2D0, 2G6, 273. 

itiaiva. a aea-Sih, Scinoa nigra, 
StrBck, S. drrhosa, 21B. 

ZiJX^q, Scitk maritims, 133, 

3io\(iir(i£, perhapa the woodcoak, 
Scolopax rus^coln, 2l2. 

ii:o\ovtvSiia. Scoliipendra morii- 
taiie. Oentipsdc, 8 ; l)ie marine 
liiiidi Neri'ii or Apbrodite, A. acu- 
■ -B, 3S 83,255. 



sarda, 109, IGO, 210, 212, 2.35. 
Zfoii^uXif or (o^JiiXi;, the ^oung 

tiiniif, 160. 
3>'oj)iride, Scorpio EuropiEiU, SS, 

131, 135, 327. 
EvDpiriac. a aea-fieb, Cottui Seor- 

piii9. Strati, Ji, lOS, 111. 
rufivjcaai-a'Hib, ScorpKna porcua, 



itpoc. 



109. 



liuula, I4E 



136; a an 

Gab, 159; 

cooiba, 26f 

Ic«Xr,S. wor 



Phttiangium Cuncroides, 
15. 

fish, SqimluB SteHnria, 
149, 151. 

cuWauoc, a kind ofi 
,85. 

norm that eata wood, 
ill JntealiDal vona in 

1, oapeciallj the carth- 



lliapk, ft poo 

Biiisria, 22g. 
ijiblan, see uhlaiv. inioai. 

Iiipaiva. 2fii!pac, see ittSpar 
iidpot, s iBH-fl«b, Spara- " 

«!,Yici, 44. 
Sirdproi', s ihriib. broonl, Qen 

Stipa tenaciuiiiio, 26fl. 
Jrirayoc, Spatnngna, eea-eei;, eU; 
JriiEn, fincb, Fmfrflla, - =^ 

Horma, 202; babitatioi; , 
3iriCiac,sparroir-baHlc, FalcoNUui 

201. 253. 
Xiritir^c, a kind of titmouae, P| 

riu Bl.r or major, 202. ^ 

STToryoc, ipongG, Spongin o3tu 

lia, 3; growth, 118; three ki 

ib. ; Tery like a pUnt, 195 ; p 

in apoiigea, 216. 
lireetoi) or (f^ovJWtj, probably 

kind of beutle, living in [bs re 

of planta, Carabos, 107, 223, S_ 
arn^vXiMjC, fn inaeot like th 

Sphoadjle, Staphflini 

223. 
Srpd^/loc. Turbinated abella, HeliJ 

Tuibo, Ac, 13,85, 86. 118. 
irpopiiuitii, univalve molhtaka, SI^ 

B6 ; on land and marine, SI ; bav 

an operoulum, 117. 
arpotflij, aparrow, Pringilla doniM 

tica, 40, 46, S4, 102 ; eata wortm 

202-, tbe ieni are aaid to lif 

lonnr, 240 i eompared with th 

Halcyon, '24a ; wathea and dual 

itaelfi 277; in Lybia, oatriot 

Struthiocamelua, 246. 
SrpovBis. a Bat Sail, PleurooecU 

p;iBeer, 40. 
irvpai, the gum Blorax, Stora 

olbcinalia, 93, 
ivtaXlc, fig-pecker, Italian 

fico, the melnnoorypbiia' L.. . 

Biimmtr plamage, Motaoilla Atl 

eapiUji, or Pariia aler, "^— ■■ 

Sjlvia fidecula, 2li2, 276. 
£iijcr[|iivoi', tba fruit of the mnlbcrl 



liltfi/TBv, a plunt, Symplijtun 
DmuiiialB, comfrey, or g^psophiln 
BTUDdiaaceit. 249. 

luvaypii', a fiab, Sparos deutsi, 37i 
40. 

lu^ra iTiln, a plant lo'ed bj bees, 



plijtG, perbaps Alcyomu, 2J6. 
~ '" jl VfiBpa vulgaris, " 
I, crabro, generio 

4, SB, S9; larva, I2J; a Kiiia 

called iclmeumoa, Ajnmopbilit 

EabulOBK, 127, 130; B ditlgeDl 

insBCC, 238 ; the annual wasp, 'ibO ; 

liostUe Co bees, SS5, Sti? ; twu 

speciEB. 268, 
^fipmva, a greearioui Bea-fiab, 

Esoi Bphyr^ena, 23-1. 
EvoiViitXDf or trjoii'iaii', a waUr- 

bird, Emberiza SclKsniclua L. 

SchHeidtr, 9U3, 23*. 
Xfoiviuii, SjItib Brundinaoea, 231. 
liwXqv, Bolen, Solflacuntui trigiUa- 

Cus, Spratfi Lgeia, 82, B-l, 117, 

118, 195. 



Tairi 



1, Bat ei 



1,338. 



Tor<pDE, bull, Bdi tsuruB, 48, 67, 68, 
168; lioniB, 100; ttice in llie 
breeding eeaion, 161 ; bulla flglil 
togelbcr, 163. 

Taui, peacock, FaTO eritladiB, 6 ; 
bnrren eggB, reproductiun, HU, 
1J8. 

TiiepijJiiv. a kind of b«e or wRap, 
Apii lerceBlris, Slraci, niakEi 
honey, SOO ; teproducticin, 271. 

Tipilitiiv, a caterpillar in bcS'ltvcE, 



139. 



I. Slrack, 1 



lyOfiftrpo, the edihie krTa ci 
iLe tuouet gr griushopper, 184. 

I'tTTiydviei', a small kind of grass- 
hopper, 90, 133. 

VrT-iE, grasshoppBr, Cicada orni, 
9U 1 aeterul kindB, 95 { origin, 1%*; 
repcudtiction, 133 ; Cei;Topi> Spa- 



134; Chan 






founit in Milesia a 

CepiialGDia, 225. 
TiuSir, Loligo vulgarii, Ouien, 9, 10, 

74, 75; reproduction. IDS, 123; 

fuod, 177 ; its ink, 257. 
TiiOoi, Loligo media, ID, 74, 75, 

123; piThapa incorreotl^ in 234 

as the name of a gtoganoua fiah. 
TqSi/Q, Asuidian mallunkB. Aacidi& 

phluBB, Slrack, 82, 87,94, 117; 

Bcsby nature of llitii bodj, \9j. 
Tiypig, Tiger, Felia tigris. the In- 
dian dogs are suid lo be crusaed 

nich the tiger, 227. 
TiXXiu./, afrusb-walerfiBh, CTprinua 

braiua, 15t;, 220. 
TJ^oi, graaB or Blraw nsed as food 

lor Ewine, Secale, 221. 
Tpdyce, tbo he-goal, Tuice, 06, 161, 

175. 
Tpdycs, tbe male of the fish mmls, 

TpiyX}/, ]£ed mullet, SjiraWt Zyaia, 
Uullua BUruuleDtUB, S'rack, 44, 
108 ; fluffera ftoni parasilea, 13.3 ; 
Beaaon of reproducUun, 159; gre< 
giiriouB, ii., 23* ; can bur; ilaelf, 
200; tivea near (he land, 211; in 



256 i in aiineoa iu the autumn, 

257. 
T!pi6pxKt BuEEard, Butvo lulgiiris, 

2U1, cuts IvaJt and Bcrpenta. 232; 

the irat genua of the l^awks, 253. 
Tp>xiic, Fieldfare or tlirUBh, Turdui 

Irichias, Slrack, T. pilaris. 24S. 
Tpix'oc or rpix'Ci a small kiud ol 

Sail, or BpAwn, Clupea SprittaU.i, 

108, loS, 212. 



B24 rauEX. 1 


'IWftec. BjlTi. troohila., Slraci, 


66; beats, 69; Toii>e,S6; sow.li 


«1«> railed PreBbyi, and Buil^u., 




perhnpi iha wren, Syltia troglo- 
dytes, B. regulu*. 203. 233 ; bW 


107, 112, 114, 135, 162, 1IJ3; 


domestie .wine, 164; pirdx«'pa. 


a bird liiine by the gea, oliaii- 


173 ; they dig up the tuna ol mioe. 


drius EgyptiBcu., 2Ua ; piclu tlie 
teeth ofthe ctocudjle, 238^ bat.i« 


178; eat toots, 206; how Cal- 


lenad,A.; diseases, 221; swios 


the eagle, 233. 


in Mount Atbos, 227 ; killed bj 


Tpiiyyaff, perhap* Tringa oohro- 
pndeB, Schneidir, T. Tunslliu, 203, 


scorpions, ib. ; deiour serpcnU, 


233 ; gelding of sows. 278. 


244. 


-n rfrpioc. Iha wild boar, 5. 26, 


TpB/yuv, Turtle dove. Coluraba 


_^ Ifll, 174. 


turtur, the imBlleat of the dove 


"YfFTpif, porcupine, Hjstrii orutati, 


tribe. 111, young and eggs, 138. 


138; eompared with the bear. 


H5, 240; food, 202; niigtate>, 


176; bybemates, 2LS : throwi 


210; hybernato., 215; an enamy 


out its quills. 260. 


to the uytallia, but killed by the 




ehloreoi, 232; Trlendly nilli the 




eoltyphu), 234 ; lire, 210 -. habits- 


* 


tian, lA: perhnni Piouhila crepi- 


♦n^ortTOC, a kind of ha^k, Falco 


bm>,0[IUlliucrei, 2TT. 


*Jjpoc, a sea-Hsh, Spartts pagroi. 




B, 1U1. 119, 211; nuthod ot 


211,318. 


tailing its prey, 255. 


<tin>~iyy,w, a kind of spider, Pha. 


Tpi-ywv, lODie oviijaroua quadruped, 


langium, Aranea Tarantula, lOO. 


103. 




Tf'pan-Dc, golden -crested wren, 


patient of hunger, 204 ; lioatUe to 


UotHcilla Keg>ilua, 202. 


the ichnfumon, 232; sevenU Unili 


T«*Xi^iK, blind worm, I^aoerla 


deicribcd, aSB, 269. 


Apu>, SchHiHer, 154, 223. 


*dAa>i, a spider, 2Sl. 




fl-oXo.Ki, whale, Physeter CbUkU 




otus. Slratk. P. niscrocfphalUi,*^ 






-Va.vo, Hjriena Striata, 176 ; also 


•taAopri-, ctHit, Fulliia itra, 3U3. 


called y\iyot, 201. 


*nX^p..c4o)ii.),somBkindolepawii, 


"Yjlpis, a night bird of prey, 214. 
"tiaos, a wBler-serpvnt, Culubcr 


168. 


^amavit, pheasant, Phasianu Ool- 


natrii, 3, 44. 


ehicuB, 134,138,277. 


'r*ai.roc, a kind of e»gle, also 


♦aO(ri,f<f..oi;, a hawk, prohabtj tha 


written yinra.'troc, 252. 


*u7ra, a kind of pigeon, Coldraba 


•iCiripa, a kind of oaterpilUr, Geo- 


metrs, 124. 


palumbus. 46, 47 ; tha largut 


•TiroXofc, hedge jpnrrow, Sylvia 


of the pigeon kind. 111 ; repro- 
duclion and eggs, 138. 144, 145, 


hnrtensia or cuTTUca, 147, 21.2, 


249. 


147, 202; migrates, 210; some- 


•XimrfiiixVC' baward, S63, ste 




rpiopxiC- 


drouglit, 217; mode of drinking. 


"Tr, swine, Sus scrophs, 26; with 


24U ; babits, ■». ; does not ooo in 


single hwf in Pieonia, 27. 2S; 


winter, 276. 


boar, 31 i 32 ; iwine, 36, 42, 46, 


*H, >L kind of dove, ColumbaliTi^ 


^^^^^^^^^^^^^^H 


^^^^^^^^^^H 



th« male and famale inanbabi b^ 
turas, 147, 202, 210 ; oett. 249. 

Hlvil, perlisps th« oaprey, Yultat 
OBiifra^iu, BuffoB, nureea the 
youDg of the ttgie, 140 ; its food 
and gtispe, ZOl, 251. 

Wiip, louie, FediculuB capitis and 
P. pubis, tins, nit, 120, 134 ; 
in birds, ib. , In Gab, Lemea, 97, 
135^ in the flab chalcia, 220. 

Mifpa, a Gab that fallows the dol- 
phin, Ceqtronotua, 135, 

*Xtu£, a water plant, Pateriam 



»^ivac 



vpoi. r 



•oliwoc, a riTCT flih, Cf prinoa pboi- 

inaa, Stmci, 1S3, 155. 
^iivij. toad, Bufo Tulgaria, 39. B7 ; 

eatiu by tha buzzard, 23'2 ; ioju- 

riaui to bea, 265. 
tfitroXaxoc, a kind of hawk, per- 

hapa the buzzard, 2S3. 
«v<iov, rucDB, aea-weed, 132, 125, 

ia-1, 199. 20n, 255. 
tonCi a 6sh liTing on aea-wced, 

Oobios niger, Ibi; food, 200; 

chaoEes iu colour, and ietbe only 

fish tliat makea neata, 22B. 
*.'.(cic, fucua, 164, ISS, 218, 220. 
tucoiva, porpoise, Oelphinus Plio- 

c^na, 152, 212. 
t^rq, aeal, Phoca Titulina, P. mo- 

nachua, 4, T, 14, 22, 25, 26, 30, 

99, 44, SO; leproduction and 

habits, 103, 152, 153, 1S6; food, 

205 1 fight together, 231. 
4u>!c, a Gab enclosing itaelf Id 

mucua, 256 ; BlennJUB pholia, 

tup, a kind of bee, Ibe thief, 25e. 



on ita back, Lacerta cbnlcidei, 

223. 
SaXiJc, a bird, tbe eamo aa tiftiv- 

lis. Stryx flauimea, Slract, 244. 
XaXcic, a Gab, perbapa Mugil au- 

ratua, Spratti Lycia, ijlupea 

piota,108, 155. 156, 25G. 
XaKtlris \l9o^, lime atone, 13S. 
Xai'i'ii, or xdiTj, a fiah with a wids 

moutb, Psrca eabrilla, 99, 153; 

food, 199; mariDe, 211. 
XapaSpiis, lapwing or eurlev, 

Charadriaaos"' 



145, 239 ; eat animal food, 202 ; 
migration, 215 ; kiU bees, 265. 
KfX Juiv, flying Gab, 95 ; Eiocetoa 



. . Bab like the 
ceatreua, 109, 159, 199. 
U\<iyn, the riTer tortoiae, Teatudo 
orbicnlaria and Europsa, 34, 39, 
41, 42, 46, 66, B4, S7, 96 ; repro- 
duction, 103, 104, 123; manne, 

IS; doca 



117. 

Xijv, gooae, Anaer domeeticoi and 
Anas aegetum, 6, 27, 45, 47 ; goa- 
]'mg, HO, 141; incubation, 146, 
147 ; different kinds, 203, 210. 

X>)vaXiiir))|, ao Kgyptian goose, 
Anas tadoma, Slraci, 149, 203. 

Xi/iaipa, probably tbe ahe goat, 72, 

XXupt^cperbapa the same aa x^'^ 

£iuv, a foe to the woodpecker, and 
ills (he turtle doTe, t'alco lona- 



I 



XXwpic. Motacilla fitia, 






Xa\ata, Hydatids in Swine, 221. 
Xo\icivt, a Gih, Dory, Zens Faber, 

St'ock, 95. 
Xa\i:i(, a lizard, with a bright aUipa 



shape, eggt, neat, 245, 249. 
XXupiuv, perhaps oriole, Oriolua 
calbuls, Siraei, Bttacka the black- 
bird, 233, 248. 
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Xo(poTt9i|K9c. ap^i Simla rustrata, 

S. porcaria, 34. 
Xpkfi\l/f a fish joined with labrax, 92. 
Xpoficc, a sea-fish, Scitena nigra, 92, 

94, 108, 218. 
XpvtrofArjrpiCf a bird (thistle finch), 

Fringilla serinus, 202. 
Xpvoo^pvQ, Spams aurata L., 8, 
. 44 ; sleeps, 98 ; reproduction, 

1()9, 160; food, 200; near the 

shore, 211 ; in estuaries, t^ ; hy- 

bemates, 214 ; impatient of cold, 

218. 
XvfitySiQf the same as xo^^f^k* 244. 
XvToi, fish that swim in shoals, 109. 



^<Tpoc, stnrliug, Sturnus vulgaris, 

215, 249. 
f «}v,gaU insect, Cynipe psenes, 136. 



'frijrra, a flat fish, Pleuronectes 

lingua and Ehorobus, and max* 

ima, 99, 109, 255. 
"^Tirrdicfit Parrot, Psittacus erithacus, 

211. 
"^vWuf fiea, Pulex irritans, 134 ; a 

kind of spider, Salticus scenicus, 

259. 
^vXXoc, parasites on fish, Talitnu 

locusta, 97. 
^vx^, butterfly, Pupilio, 89, 1U2, 

123. 



Q 
'OWf, bustard, Otis tarda, 45, 102 | 

incubation, 147, 252. 
'Qrdc, horned owl, Sirix otus, 210, 

252. 
^Qvpoi, a kind of pulse, usLt'ul tt 

bees, Pisum sativum, 26b. 
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BASS'S Lezfoon to the Qreek 
T#irtiftTnent 2j. 



BAX'S Manual of the Hlatorr 
of Philosophy, for the use or 
Students. By E- Belforl Bax. 5f. 

BEAUMONT and FLETOHBR, 
their finest Scenes, Lyrics, and 
other Beauties, selected from the 
whole of their works, and edited 
by Leigh Hunt. y. ftd. 

BEOHSTEIN'S Oage and 
Chamber Birds, their Natural 
History, Habits, Food, Diseases, 
andModesofCapture. Translated, 
with considerable additions on 
Structure, Migration, and Eco- 
nomy, by H, G.Adams. Ti^ther 
with SwKRT British Warblers. 
With 43 coloured Plates and 
Woodcut Illustrations. 5*. 

BBCKMANN (J.) History of 
Inventions, Dlsooyerlea, and 
Origins 4th edition, revised by 
W. Francis and J. W, Griffith. 

2 vols. y. bd. each. 
BEDE'S lYenerable) Boolealas- 

tloal History of Eiigland. To- 
gether with the Anglo-Saxon 
Chroniclb. Edited by T. A. 
Giles, D,C.L. With Map, 51. 

BELL (Sir Oharles). The Ana- 
tomy and Philosophy of Ex- 
pression, as oooneoted with 
the Fine Arts. Hy Sir Charles 
Bell, K.H, 7th edition, revised. 

BBRKELEY (Oaorge), Bishop 
of Oloyne, The Works of. 
Edited l^ George Sampson. With 
Bicgraphical Introduction by the 
Right Hon. A, J. Balfour, M.P. 

3 vols. S., each, 

BION. ,S«THBOClltTUS. 

BJORNSQN'S Ame and the 
Flaher Laaale. Translated by 
W. H. Low, M.A, 3r. (,d. 

BLAIR'S Chionologloal TabiM 
Revised aod Enlugsd. Coiapr*- 
bending the ChroiiaIa|[y a ' 



Contained in Bokn's Libraries. 



totyof theWoild.from the Earliest 
Times to the Russian Treaty of 
Peace, April 1856. By J. Wil- 
loughby Rosse. Double vol. loj. 
BLATEt'S Index at Dates. Com- 
prehendiog the piincipal Facts in 
the Chronology and History of 
the WotW, alphabetically ar- 
ranged ; being a complete Index 
to Blair's Chronological Tables. 
By J. W. Rosse. 2 vols. 51. each. 
BLEEE, Intraduotlon to the 
Old TsBtament. By Fried rich 
Bleek. Edited by Johann Bleeli 
and Adolf Kamphausen. Trans- 
lated by G. H. Venables, under 
the supervision of Ihe Rev. Canon 
Venables. 3 vols, 51. each. 
BOETHIUS'S CoosolaUon of 
Phllosaphy. King Alfred's Anglo- 
.Saxon Version of. With a literal 
English Translation on opposite 
pages. Notes, Introduction, and 
Glossary, by Rev. S. Fox, M,A. 
SJ- 
BOHN'3 Dlotiona,ry of Poetical 
QuotatlonB. 4lh edition. 61. 

Handbooks of Athletic 

Sporta. In 8 vols., each con- 
taining numerous Illustrations. 
•31. 6d. each. 

I. — Cricket, Lawn Tennis, 
Tennis, Rackets, Fives, 
Golf. 
II. ^Rowing and Sculling, 
Sailing, Swimming. 



!II.- 



ing, I 



ird. 



SingleStick.&c, Wrest- 
ling, Fencing. 
IV.— Rugby Football, Associa- 
tion Football, Baseball, 
Rounders, Fieldball, 

8uoits, Skittles, Bowls, 
iirhng. 
v.— Cycling, Athletics, Skat- 



VI.- 






VII.— Campii^Out, Canoeing. 
VIII. — Gymnastics, IndianClnba. 



BOHN'3 Handbooka of Qamea. 
New edition. In 2 vols., with 
Illustrations 31. 6ii. 



Vol. 1 






-Table Games ;— Bii- 
Chess, Draughts, Back- 
Kammon, Dominoes, Solitaire, 
Reversi, Go-Bang, Rouge etNoir, 
Roulette, E.G., Huard, Faro. 

Vol, II. — Card Games ; — 
Whist, Solo Whist, Poker, Piquet, 
Ecarlf, Euchre, Bfiique, Crib, 
bage, Loo, Vingt-et-un, Napoleon, 
Newmarket, Pope Joan, jSpecula- 
tion, &c., &c. 

BOND'S A Handy Book of Rules 
and Tables for verifying Dates 
with the Christian Era, &c. Giving 
an account of Ihe Chief Eras and 
Systems used by various Nations ; 
with the easy Methods for deter- 
mining ihe Corresponding Dates. 
By J. J. Bond. 51. 

BONOMI'S NlnoTeh and its 
Palaoea. 7 Plates and 294 Wood- 
cut Illustrations. 5/. 

BO SWELL'S Life of Johnson, 

with IheTOURlNTHEHSBRlDES 

and JoHNSONiANA. Edited hy 
the Rev. A. Napier, M.A. With 
Frontispiece to each vol. 6 vols. 
31. 6d. each. 
BRAND'S Popular AnttqulUeB 
of Etigland, Sootland. and Ice- 
land. Arranged, revised, and 
greatly enlaced, by Sir Henry 
Ellis, K-IL, F.R.S., &c., &c. 3 

BREMER'S (Prederlka) Works. 
Translated by Mary Howitt. 4 
vols. 3J. 6rf. each. 

BRIDaWATEE TRBATISB8. 

Bell (Sir Charles) on the Hand. 

With numerous Woodcuts. Jr. 
Klrby on the History, Habits, 
and InsUnots of Animals. 
Edited by T. Rymer Jones. 
With upwardsof 100 Woodcuts. 
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Bridgwater Trratisks cimlinutd. Buhkb's Works tentinued. 




mdd on the Adaptation of Bx- 
t«mal Nature to tbe Ph;Edoiil 
Condition of Man. 31. 6d. 

ChalmerB on the Adaptation 
□r ExteirnEiJ Nature to the 
Moral and InteUeotual Con- 
■Ulutlon of Man. p. 

BRINK (B. ten). Earl7 BngllBh 
Literature. By Bernhanl len 
Brink. Vol.1. ToWyclif. Trons- 
lated by Horace M. Kennedy. 

Vol.n, Wyclif, Chaucer, E«- 

liesl Drama, Renaissance. Trans- 
lated by W. Clarke Rob! 
Ph.D. 3i. 6d. 

Vol. III. FromtheFourteenth 

Century to ihe Death of Surrey. 
Edited liy Dr. Alois Brandl. 
Trans, by L. Dora Schmili. 

Five LaotureB 

Bpeare. Trans, by Julia Franklin. 
31. W. 



III. — Appeal (row the New to the 
Old Whigs-On the Na, 
bob of Arcot's Debts— 
The Catholic Claims, &c, 
IV.— Keport on the AHairi of 
India, and Articles of 
Charge against Warren 
Hastings. 

v.— Conclusion of the Anicles of 
Charge against Wairen 
Hastings— Political Let- 
ters on (he American War, 
on a Regicide Peace, to 
ihe EmpfEss of Russia. 
VI. — Miscellaneous Speeches — 
Letters and Fragments^ 
Abridgments of English 
Hbioiy, &c. With a 
General ladei. 
Speeohea on the Impeaotu 

ment of Warren Hattlnga ; and 

Lellers. Willi Index. 2 vols. 

3]. bd. each. 



BURNBT'S ETslina. By Frances 
Bumey {Mme. D'Arblay). With 
an Iniioiluclion and Notes by 
A. R. Ellis, jj. W. 

OeoUla. Wilh an Introduc- 

1 Nolcs by A. R. Ellis. 
2 vols. is. bd. each. 

BURN (R.) Andent Rome and 
Ita Nalghbourhood. An Illus- 
trated Handbook to iJie Ruins in 
the City and the Campagna, for 
Ihe use of Travellers. By Robert 
Bum, M.A. With numerous 
Illustrations, Maps, and Ptan». 

BURNS {Robert), Lifb of. By 
J. G. Lockhatt, D.C.L. A 
new and enlai^ed Edition. Re- 
vised by William Scott Douglaii. 
y.6d- 



BURTON'S (Robert) Anatomy of 
Melanoholy. Edited l)y the Rev. 
A. R. Shilleto, M.A. With In- 
troduction by A. H. Bullen, and 
full Index. 3 vols. 3^. &d. each. 

BURTON (Sir R. F.) Peraonal 
Narrative of a Pllgrlmsge to 
AI-MadinBh Emd MbcobIi. By 
Captain Sir Rieliaid F. Burton, 
K.C.M.G. With an Introduction 
by Stanley Lane-Poole, and all 
the original Illustrations. 2 vols. 
3^. 6d. each. 
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BUTLER'S (Bishop} Analogy of 
Religion, Natural and Revealed, 
to the Constitution and Course of 
Nature; together with two Dis- 
sertations on Personal Identity and 
on the Nature of Virtue, and 
Fifteen Sermons. 31. 6d. 

BUTLBR'B (Samuel) Hudlbras. 

With Varioium Notes, a Bio- 
graphy, Portrait, and zS lUas- 

or, luithet Illustrated with 60 

Outline Portraits. 2 vols. 5J. 

CjEiSAH. CommantaiisB on the 
QaUio and OlTll Wara, Tians- 
lated ly W. A. McDevitte, B.A. 
S^- 

OAMOENS' Luslad ; or, the Dis- 
covery of India. An Epic Poem. 
Translated by W. J. Mickle. 5th 
Edition, revised by E. R. Hodges, 
M.C.P. 3J. 6rf. 

OARAFAS (The) of Maddaloni. 
Naples under Spanish DomiQioii. 
Translated from the German of 
Alfred de Reumonl. 3^. &/. 

aARPBNTER'B (Dr. W. B.) 
aooiogy. Revised Edition, by 
W. S. Dallas, F.L.S. With very 
IS Woodcuts. Vol. I. 61. 



CARPENTER'S MachanJPal 
Phlloaophy, Aatronoiay, and 
Horology. iSl Woodcuts. 5^. 

VegBtabla Physiology and 

SyetemaUo Botany. Revised 
Edition, hy E. Lanltester. M.D., 
iic. With very numerous Wood- 
cuts. 61. 

Animal Physiology. Revised 

Edition. With upwards of 300 
Woodmils. 6s. 

OARREL. History of the 
Counter - Revolution in Eng- 
land for the Re-eslablishnient of 
I'opery under Chailes If. and 
James II., by Aimand Carrel; 
together with Fox's Histoiy of 
the Reign of James II. and Lord 
Lonsdale's Memoir of the Reign 
of James II. 31. W. 

CASTLE (E.) Sohools and 
DfaaterB of Fence, from the 
Middle Ages to the End of the 
Eighteenth Century. By Egerlon 
Caslle, M.A., F.S.A. With a 
Complete Bibliography. Illustrated 
with 140 Reproductions of Old 
Engravings and 6 Plates of 
Swords, showing 114 Examples. 
61. 

CATTERMOLE'3 Evenings at 
Haddon Hall. W.th 24 En- 
gravings on Steel from designs by 
Catlermole, the I.etleipress by the 
Baroness de Carabella. ^s. 

CATULLUS, TibuBuB, and the 
Vigil of Venus. A Literal Prose 
Traiisbtion. Si. 

CELLINI (Benvenuto). Me- 



Translated hy Thonia; 
3.. 6rf. 



ROBI 



OBHV ANTES' Don Quixote de 

la Manoha. Motleux's Trans 
lation revised. 2 vols. 31. 

Galatea. A Pastoral : 

niance. Ttanalited by G, W. J 
Cyll. y. 6d. 
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OERVANTES' Biemplary 
Novels. Tranblaled by Walter 
K. Kelly, y. bd. 

OHAtrOKB'S Poetloftl Works. 
Edited by Robert Bell. Revised 
Edition, with n Preliminary Essay 
by Prof. W. W. Skeat, M.A. 4 
vols. 31. 6rf. each. 

OHBSS OONaRESS of 1862. 
A Collection of the Games played. 
Edited liy J. Lowcnthal." 51, 

OHETBBDli on Ooloar. Trans- 
lated from the French by Charles 
Martel. Third EdiUon, with 
Plates, 51. ; or with an addilional 
series of 16 Plates in Colours, 

OHILLINaWORTH'S Religion 
of ProtsBtants. A Safe Way to 




Salva 



3j. 5nr. 



CHINA, Pictorial, Deaorlptlve, 
and HistorloBJ. With Map snd 
Dearly 100 Illnslralions. 51. 

OHRONIOLES OF THE OBU- 
SADBS. CoDtemporaiy Nsira- 
tives of the Crusade of Richard 
Coear de Lioo, by Richard of 
Devizes ind Geoffrey de Vinsauf ; 
and of the Crusade nt St. Louis, 
by Lord John de Jolovillc. 51. 

OIOERO'S OraUonB. Translated 
by Prof. C. D. Yonge, M.A 4 
vols. 51. each. 

Lottere. Translated by Evelyn 

S. Shuckburgh. 4 vols. 51. each. 
{Veh. J.atidH.riady, 

On Oratory and Orators. 

With Letters 10 (Juintus and 
Brutus. Translated by the Rev. 
J. S. Watson, M.A. 51. 

Oik the Nature of the Oode, 

Divination, Fate, Laws, a Re- 
public, Cnnsulship. Translated 
by Prof. C. D. Yonee, M.A., and 
Francis Barham. Jj. 

AoodemloB, De Finibus, and 

Tnsculan Questions. By Prof. 
".D. Ynnge. M.A. W. 



CICERO'S OffiosB ; or. Mora] 
Duties. Cato Major, an Essay 
on Old Aee; Lxlius, an Esiay 
on Friendship! .Scipio's Dream ; 
Paradoxes ; Lettei to Quintus on 
Magistratas. Translated by C. R. 
Edmonds. 31. W. 

CORNELIUS NBP03-— Jw 



CLARK'S (Hugh) Introdtiotlon 
to Heiakbry. i8lh Edition. Re- 
vised and Enlarged by J. R. 
Planch^, Rouge Croix. With 
neatly 1000 Illustrations. Ji. Or 
with the Illustrations Coloured, 



CLASSIC TALES, containing 
Rasselas, Vicar of Wakefield, 
Gulliver's Travels, and The Senti- 
mental Journey. 31. 61/. 

COLBBIDOB'S (S. T.) Frleod- 
A Series of Essays on Morals, 
Politics, and Religion. 31. i>d. 

AldB to BeflaottoD, and the 

Confessions of an Inijuiring 
SptRiT, to which are added the 
Essays on Faith and the Book 
OF Common Pbavkr. 31. ftd. 

Leotiu-eB and Notes on 

Shakespeare and other SngllSb 
Poeta. Edited by T. Ashe. jj.&Z. 

— - Blograpliia Llterarla ; to- 
gether with Two Lay Sermons. 
3.. 6rf. 

Tttble-Talk and Omnlana. 

Edited by T- Ashe, B.A. 31. Grf. 

Mlacellanles, .SiBtbetIo and 

Literary ; 10 which is added. 
The Theory ok Like. Col- 
lected and arranged by T. Ashe, 
B.A. y. bi. 

COMTB'S Positive Philosophy. 
Translated and condensed by 
Harriet Martineau. With Intro- 
duction by Frederic Harrison. 
3 ;»oU. Sj. each. 
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GOMTE'S PMloBophy of tne 
Solenoea, being an Exposition of 
the Pibciples of Ihe Cours de 
PhitesophK Positive. By G. H. 
Lewee. 51. 

CONDE'S History at tha Do- 
minion of the Arabs in Spain. 
Translated by Mrs. Foster. 3 
vols. 31. dd. each. 

COOPER'S Blograptaloal Bic- 
tlouary. Containing Concise 
Notices (upwards of iSiOoo) of 
Emioent Persons of all Ages and 
Countries. By Thompson Cooper, 
F.S,A, With a Supplement, 
bringing the work down to 1883. 
3 vols. 5^. each. 

OOWPER'S Complete Works. 
Edited by Robert Southey. Illus- 
trated with 45 Engravings. 8 vols. 
3^-. dd. each. 
I. to IV. — Memoir and Correa- 



VII. and VIII. — Translation of 

Homer's Iliad and 

Odyssey. 

COXE'S Uemoira of the Diike of 

Maxlborough. With bis origina,! 

Correspondence. By W. Cone, 

M.A., r.R.S. Revised edition 

by John Wade. 3 vols, 3J. hd. 

",' Aq Atlas of the plans of 
Marlborough's campaigns, 4to. 
lOJ. td. 

History of the House of 

Atuttla (1Z18-1792). With 

Continuation from Ibe Accession 
of Francis I. to the Revolution of 
1S4S. 4 vols. y. (kI. each. 

CBAIK'3(a.L.)PuiwaitorKnow- 
ledge under DiffiotdtieH. Illus- 
trated by Anecdotes and Memoirs. 
Revised edition, with numeroBS 
Woodcut Portraits and rUles. 51. 

OSinSBHANS'S Three OourBas 
and a Dassert ; compriaiiig three 

_Se« of Tales, Weet Cauatty, 



Irish, and I-egal; and a Melange. 
With 50 humorous Illustrtitions 
by George Cruikshanl;. 51. 

ORUIEBHAKZ'S Ftmoh and 
Judy. The Dialogue of the 
Puppet Show J an Account of its 
Origin, &c. With 24 Illustra- 
tions, and CoUured Plates, de- 
signed and engraved by G. Cruik' 
shank. 51. 

OUNNINaHAM'S Lives of the 
Most Eminent British Painters. 

A New Edition, with Notes and 
Sixteen fresh Lives. By Mrs. 
Heaton. 3 vols. 31. bd. each. 
DANTE. DlTlJlB Comedy. Trans- 
lated by the Rev. II. F. Gary, 
M.A. y. td. 

Translated into English Verse 

by I. C. Wright, M.A. 3rd Edi- 
tion, revised. With Portrait, and 
34 Illustrations on Steel, after 
Flaxman. 

The Inferno. A Literal Prose 

Translation, with the Text of the 
Original printed on the same page. 
By John A. Catlyle, M.D. 51. 

The Purgatorlo. A Literal 

Prose Translation, with the Text 
printed on the same page. By 
W. S. Dngdale. Ji. 
DE COMMINES (Fhlllp), Me. 
molisof. Containing the Histories 
of Louis XI. and Charles VIIL, 
Kings of France, and Charles 
the Bold, Duke of Burgundy. 
Together with the Scandal bus 
Chronicle, or Secret History ol 
Louis XI., by Jean de Troyes. 
Translate J by Andrew R. Scoble. 
With Portraits, z vols. 31. bd. 
each. 

DEFOE'S Novels and Mtsoel- 

laneous Works. With Prelaces 
and Notes, including those altri- 
buled 10 Sit W. Scott. 7 vols. 
31. 6rf. each. 

I. — CaMain Singleton, an 

CoItmEl Jack^^^^^ 



An Alpluibetical List of Books 



vn. 



; NovBJ.ii &c, conliHHtd. 

—Memoirs □( b. Cnvdiei, 
Captain Carleloo, 
Dtckoiy Cronke, &c. 

—Moll Flajiders, and the 
History of the Devii. 

— Roxtuu, and Life of Mn. 
Christian Dnviea. 

-History of IheGreal Plague 
of London, 1665 ; The 
Storm (1703) ; and the 
Tiue-bom EDgliabman. 

— DanctLD Campbell, New 
Voyage touod the 
World, and Political 
Tracts. 

—Robinson Crusoe. 



DE LOLME an tha GonsUtutlOD 
of England. Edited by John 
Mttcgr^or. 31. 61/. 

DEMMIN'S History of Arms 
and Armoiu'. from the Earliest 
Period. By Augusle Demmin, 
Translated by C. C. Black, M.A. 
With nearly zooo Illuslralions. 
7J. bd. 

DEMOSTHENES' OraUona. 

Translated by C. Rann Kennedy. 
5 vols. Vol. I., 31. td. ; Vols. 
11. -v., 51. each. 

DE BTAEL'S Coriims or Italy. 
By Madame de Slael. Trans- 
lated by Emily Baldwin and 
Paulina Driver. 3r. bd. 

DEVEY'a Logio, or the Science 
of Inference. A Popular Manual. 
By J. Devey. 51. 

DIOTIONARY of Latin and 
Grsek Quotations ; including 
I'roverbs, Maxims, Molloes, Law 
Terms and Phrases. With all the 
'Quantities marked, and Eoelish 
Traostalions. With Index Verb- 
onim (612 pages), y. 

DIOTIONABY of ObBolele and 
Provinolol EngllBh. Compiled 
by Thomas Wright, M.A., F.S.A,, 
kiL. 2 vole. 51. each. 



DIDRON'S OtarlsUaii loono- 
Braphy: a Ilisloty of Christian 
Art in the Sliddle Ages. Trans- 
bled by E. J. Millington and 
completed by Margaret Stokes. 
Wiih Z40 Illusiraiions. 2 vols. 

DIOSENES LAERTinS. Uvea 

and Opinions of tha Anolent 
Philosophers. Ttanaloled by 
Prof. C. D. Vonge, M.A. 51. 
DOBBEffi'3 AdTersorla. Edited 
by the late Prof. Wagner. 2 vols. 

DODD'S EptsrominatiBtB. A 
Seleotlon from die Epigrammatic 
Lilerature of Ancient, Mediawal, 
and Modern Times. By the Rev. 
Henry Philip Dodd, M.A. Ox- 
ford. 2od Edition, reviled and 

DONAI.DBON'5 Tha Theatw of 
the Greeks. A Treatise on the 
History and Exhibition of the 
Greek Drama. With numerous 
Illustrations and 3 Plans. By John 
William Donaldson, D.D. y. 

DRAPER'S History of the 
IntellectQal Developmant of 
Europe. ByJohnWilliamDrapet, 
M.D., LL.D. i vols. Sj. each, 

DDNLOP'S History of FloUon. 
A new Edilion. Revised by 
Henry Wilson. 2 vols. 51. each. 

DYER (Dr. T. H.}. Pompoll : its 
Buildings and Antiquities, By 
T. H. Dyer. LL.D. With nearly 
300 Wood Engravings, a large 
Map, and a Plan of the Forum. 
71. W. 

The Olty of Rome : its History 

and Monuments. With lUustra- 



DYEH{T.P.T.) BiitlBli Popular 
Customs, Present and Paat. 
An Account of the various Gami 
and Customs assodated with Dif- 
ferent Days of the Year 
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BARLT TRAVELS IN PALES- 
TINE. Ediled by Thomas 
Wright, M.A. Wilh Map of 
Jeiusalem. y. 

EBER3' Egyptian Prinoew. An 
Historical Novel. By George 
Ebers. Translated by E. S. 
Buchheim. 31. 6J. 

EDQEWORTH'S StoilsB for 
OhUdran, Wilh 8 Ulusltationa 
by L. Speed, v- fii^- 



EMERSON'S Works. 3 vols. 
31. 61/. each. 
I.— Essays, Lectures, and roems. 



in.- Societyand Solitude— Letters 

and Socinl Aims — Misce!- 

lajieous Papecs (hitherto 

uncollected) — May Day, 

and other Poems. 

ELLIS (a.) Specimens ofEarlr 

English Metriool RomancGB. 

With an Historical Introduction 

on the Rise and Progress of 

Romantic Composition in France 

and England. Revised Edition. 

ByJ. O. Haliiwell, F.R.S. 51. 

ENNEMOSER'3 Hlfrtory of 

Magic. Trani^late.1 Uy Wmism 

Howitt, 2 vols. 5/. each. 

EPICTETIJS, Tha DiBoouraeB of. 

Wilh the ENCHEiRiRroN and 

Eragmenls. Translated by George 

Long, M.A. 5 J. 

EOHIPIDE8. A New Lltfral 

Translation in Prose. By E. P. 

Coleridge, M.A. z vols. 5j. each. 

BUTHOPIUS,— 5« Justin. 

ETJSEBIU3 PAMPHILQ3, 
Booleaittstloal History or. Trans- 
■ ■ 'byRev.CF.Cnise.M.A. 51. 



_^^ 



EVELYN'S Diary and Oorre- 
apondenoo. Edited from the 
Original MSS. by W. Bray, 
F.A.S. Wilh 45 Engravings. 4 
vols. Sr. each. 

PATRHOLT'S Gostume In Eng- 
land. A History of Dress to the 
end of the Eighteenth Century. 
3rd Edition, revised, by Viscount 
Dillon, V.P.S. A. Illustrated with 
above 700 Engravings, a vols. 

FIELDING'S AdventureB of 
Jof eph Andrews and hla Friend 
Mr. Abraham AdEuns. With 
Cruikshank',1 Illustrations. 31.61/. 

History of Tom Jones, a 

Foundling. -With Craikshank's 
Iliuslrations. zvols. ^.',6rf. each. 

Amelia. With Craikshank's 

Illustrations 5/. 

FLAXMAN'S Lectures on SovUp- 
tura. by John Flaxraan, K.A. 
With Portrait and 53 Plates. 61. 

FLORENCE otWORCESTER'S 
Chronicla, with the Two Con- 
tinuations : comprising Annals of 
English History, from the De- 
parture of the Romans to the 
Reign of Edward I. Translated 
by Thomas Forester, M A. ji. 

FOSTER'S (John) Life and Cor- 
respondenca. Edited by J. E. 
Kyland. 2 vols. y. 6(/. each. 

Critical Essays. Edited by 

J. E. Ryland. 2 vols. y. bd. 

Essays ! on Decision of Cha- 
racter ; on a Man's writing Me- 
moirs of Himself; on the epithet 
Romantic ; on the aversion of 
Men of Toste to Evangelical Re- 
ligion. 3j. bd. 

Essays on the Evils of Popular 

Ignorance \ to which is added, a 
British Isles, arranged according 
to the Calendar. By the Rev, 
T. F. Thisehon Dyer, M.A. 51. 



PoitorUna. Selected and 

Edlledby Henry G. Bohn. 31.6^. 

QASFARY'S HlBtory Of Italian 
Literature. Translaled by Her- 
mann Oel^ner, M.A,, Ph.D. 
Viil. I. [Preparing. 

QEOPFREY OF MONMOUTH, 
Chronicle Oi. — Ste Six O. E. 
Chronicle!. 

GESTA BOMANORUM, or En- 
tertaining Moral Stories invented 
bf the Monies. Translated by the 
Rev. Charles Swan. Revised 
Edition, by Wynnard Hooper, 
B.A. 51. 

arLDAS, Chronlolea of.— i^K Six 
O. E. Chronidcs. 

aiBBON'3 Deoline and FaU of 
the Roman Empire. Complete 
and Unabridged, with Variorum 
Notes. Edited by an English 
Charchman. With 3 Maps and 
Portrait. 7 vols. Ji. 6a^. each. 

GILBART'S HlBtor7, Frbioiplea, 
and Praotlne of Banking. Dy 
the late J. W. Gilbarl, F.R.S. 
New Edition, revised by A. S. 
Michie. a vols. loj. 

GIL BIiAB, The Advantures of. 
Translated from the French of 
Leaace by Smollett. With 24 
EngravL.gs on Steel, after Smirke, 
and 10 Etchings by George Cruik- 
shank. 6^'. 

GIR ALDUS CAMBHBNBIS' 
HlHttaloal Works, Translaled 
by Th. Farester, M.A., and Sir 
R. Colt Hoate. Revised Edition, 
Edited by Thomas Wright, M.A., 
_ F.S.A. 5 



aOETHE'S Works. Translated 
into English by varions bands. 
14 vols. 31. fni. each 
I. and II.— Autobiography and 
Annals. 
HI.— Faust. Two Parts, com- 
plete. (Swanwick.) 
rv.— NoveU and Tales. 
V — Wilhelm Meisler's Appren- 
ticeship. 
VI. — Conversations with Ecker- 
mann and Soret. 
Vni.—Draraatic Works. 
IX.— Wilhelm Meister's Travels. 
X.— Tour in Italy, and Second 
Residence in Rome. 
XI. — Miscellaneous Travels. 
XII. — Early and Miscellaneous 

XI 11. — Correspondence with Zelter. 

XIV — Reineke Fox, West-EasterD 

Divan and AcbiUeid. 



GOLDSMITH'S Works. A new 
Edition, by J, W. M. Gibbs. 5 
vols. 31. &/. each. 

QRAMMONT'S Memoirs of the 
Court of Charles II- Edited by 
Sir Waller Sralt. Together with 
the BoscoBBL Tracts, including 
two not before published, <ftc. 
New Edition, y. 

GRAY'S Letters. Edited by the 
Rev. D. C. Tovey, M.A. 

[/n the press. 



GREEK ROMANCES Of HeUo- 
doruB, LongUB, and AoUlleB 
TatluB— vii.. The Adventures of 
Tbeagenes & Chariclea 1 Amours 
of Daphnis and Chloe ; and Loves 
of Clitopho andLcucippe. Trans- 
lated by Rev. R. Smith, M.A. 
^i- ----- 



aKBaORTS Lettera on 
Evldecoes, DootrinsB, & Duties 
of tbe Christian EaUglon. By 
Dr. Olicilhus Gie!,ciry. 31. 6rf. 

GREENE, atAitLOWE, and 
BEN JONSON. Poems ol 
Edited by Robetl Bell. 31. W. 

GRIMM'S TALES. With Ihe 
Notes of the Original. Translated 
by Mrs. A. Hunt. Wilh Intro- 
duction by Andrew Lang, M.A. 
I vols. 31. &d. each. 

Qammer Oretllel ; or, Ger- 
man Fairy Tales and Topulnr 
Stories. Containing 42 Fairy 
Tales. Trans, by Edgar Taylor. 
With numerous Woodcuts after 
George Ciuikabank and Ludwig 
Grimm. 3^. 6d. 

GROSSI'S MaTQO VtBoonti. 
Translated by A. F. D. The 
Ballads rendered into English 
Verse by C. M. P. 3J. 6rf, 

GUIZOT'a History of the Origin 
of RepresentaClTe Ooverninent 
InEarope. Translated by A. R, 
Scoble. 31. 6d. 

HlBtory of the EngUah Re- 

volution of 1840. SVom the 
Accession of Charles I. to his 
Death, Translated by William 
Haililt. 31. bd. 

History of OiTUlaation, from 

Ihe Fall of the Komui Empiie to 
ihe French Revolution. Trans- 
lated by William Haditl. 3 vols. 
31. W. each. 

HALL'3 (Rav. Robert) Mlfloel- 
iBueous Works and BsmaiOB, 
3s.6d. 

HARDWICK'B History of the 
Artioloa of Religion, By the late 
C. llaidwicli. Revised by the 
Rev. Francis Procter, M.A. $s, 

HAUFP'3 TSlei. The Caravan— 
The Sheik of Alcnandiia— The 
Inn in the Spessart. Trans, from 
the German by 5. Mendel. 31. 6ii. 



HAWTHORNE'S Tales, 4 vols. 
3i. 6rf. each. 
I. — Twice-told Tales, and Ihe 

Snow Image, 
n.- Scarlet Letler.andthe House 
with the Seven Gables. 
III.— Tiansfoimation [The Marble 
Faun], and Blithcdale Ro- 

IV.— Mosses from an Old Manse. 
HAZHTT'3 Tabls-talk. Essays 



Haz 



1 Men 



tl. p 



I MatmetB. By W. 
6,/. 
Lectnrea on the Literature 

of the Age of Ellzabetll and on 

Characters of .Shakespeare's Plays 

31. 6J. 
l.eotar83 on the English 

Poets, and on the English Comic 

Writers. 31. 61/. 
The Plain Spsaker. Opinions 

onBooks, Men,andThings. 3J.&/. 

Round Tab's, js. 61/. 

Sketches at, d Essays, y.id. 

The Spirit of the Age ; or. 

Contemporary Portraits. Edited 
by W. i::arew Hazlitt. 31. 6J. 

HEATON'S (JoneUe History of 
Painting. New Edition, revised 
by Cosmo Monkhouse. 51. 

HEGEL'S Leotures on the PhUo- 
BOphy of History. Translated by 
J.Sibtee, M.A, 

HEINE'S Poems, Compleit 
Translated by Edgai A. Bowrirg, 
C,B. 3J, 6i/. 

TravBl-PIolurea, including the 

Tour in the Han, Nordcrney, and 
Book of Ideas, togethei with the 
Romantic School. Translated by 
Francis Storr. A New Edition, 
revised throughout With Appen- 
dices and Maps. y. 6ci. 

HELP'S LlfS of Ohriatophr 
CollunbuB, the Discoverer 
America. By Sir Arthur Ht 
K.C.B, 31. 6J. , 



An Alphabetical List of Books 



TlniM. With a Memoir of !he 
Anthot, Ml Aniograph Letter, and 
rortrait. ss. 

OOKLEY (3.) HlHtory ot the 
Sarftoens and their Conquests 
In Syria, Persia, and Egypt. 
By Simon Ockley, B.D,, Prolsssot 
of Arabic in the University of 
Cambiidee. 31. hd. 

OIUN (J. C.) The Great Indian 
EplOB: the Stories of the Rawa- 
VANA and the Mahabkarata. 
By John Campbell Oman, Prin- 
cipal of Khnlsii College, Amritsai. 
With Notes, Appendices, and 
Illustrations. V- 6rf, 

ORDEEiaUa VITALIS' Eoole. 
Hlaatloal History of England 
and Normandy. Translated by 
T. Forester, M.A. To which is 
added the Chhoniclb of St. 
EvROULT. 4 vols. 5J-. each. 

OTID'B'Worka,complete. Literally 
translated into Prose. 3 vols. 

FABOAli'S Thoughts. Translated 
from the Text of M. Auguste 
Molinier by C. Kegan Paul. IxA 
Edition. 31. 6rf. 

PATJLl'S pr. R.) Life of Alfred 
the Oreat. Translated from the 
German. To which is appended 
Alfred's Anglo- Saxon Version 
OF Obosius. With a literal 
Translation interpaged. Notes, 
andan Anoixi-Saxon Grammar 
andGLOSSARV,hy B.Thorpe. 51. 

FAHSANIAS' Desorlptlon of 
Oreeoe. Newly tianslaledbyA.R. 
Shilleto. M.A, z vols. 51. each. 



PEPTS' Dlajy and Correspond- 
ence. Deciphered by the Rev. 
J, Smith, M.A., from the original 
Shortbitnd MS. in the Pepysian 



Library. Edited by Lord Bray- 
brooke. 4 vols. With 31 En- 
gravings, sr. each. 

PEROT'S Rellques of Anolent 
English Poetry, With an Essay 
on Ancient Minstrels and a Glos- 
sary. Edited by /. V, Pritchard, 
AM. 3 vols. 31. td. each, 

PEKSroS.— ^■rt TUVRNAL. 

PETRARCH'S Sonneta, Trl- 
nmphB and other Poecoa. 
Translated into English Verse hy 
various Hands. With a Life of 
the Poet by Thomas Campbell. 
With Portrait and 15 Steel En- 
gravings. 51. 
PHILO . jnD,£lIIS, Works of. 
Translated by Prof. C. D. Vonge, 
M.A. 4 vols. 51. each. 
PICKBRINQ'B Hlilory of the 
Baoas of Man, and their Qen- 
graphical Distribution. With An 
Analyticai, Synopsis of thb 
Natural History of Man by 
Dr. Hall. With a Map ot the 
World and la coloured Plates. 51. 
PINDAR. Translated into Prose 
by Dawson W. Turner. To which 
is added the Metrical Version by 
A^rnham Moore. S'- 
PLANOHE. History of Britlsli 
Costume, from the Earliest Time 
to the Close of the Eighteenth 
Century. By J- R, Planchf, 
Somerset Herald. With upwards 
of 400 Illustrations. ^J, 
PLATO'S Works. Literally trans- 
lated, with Introduction and 
Notes, 6 vols. Sj, each. 
L — The Apology of Socrates, 
Crito, Phcedo, Gorcias, Pro- 
tngoras, Phiedrus, TheiEtelua, 
Euthyphron, Lysis. Trans- 
lated by the Rev. H. Carey. 

IT The Republic, Timieus, »nd 

Critias. Translated by Henry 
Davis. 



Plato's Works coniinutd. 

Ill— Meno. Eulhydcmus, The 
Sophist, Stalesman, CralyluE, 
Parmeiudes, xai the BanqueL 
Translaled by O, Bu^eS' 

IV.^PhilebuE, Chaiinides, Laches, 
Menexetius, Uippiis, Ion, 
The Two Alcibmdes, The- 
ases, Rivals, llipparchus, 
Minos, Ciilopho, EpisUes. 
Translated by G. Burges. 

v.— The Laws. Ttaaslaled by 
G. Barges. 

VL— The Doublful Works. Trans- 
laled liy G. Surges. 

Summary and Analyala of 

the Dialogues. With Analytica; 
Index. By A. Day, LL.D. 51. 

PLAUTDS'S Gomedlas. Tiana- 
laled by H. T. Riley, M.A. 2 
vols. 5i. each. 

PLINY'S Natuial Hlatoiy. 



FLINT. The Lottere of Pilny 
the TouBger. Melmoth'a trans- 
lation, revised by ihe Rev. F. C. 
T. Bosanquel, M.A. 51. 

PLOTINnS, SelBOt WorkB of. 



the substance of Poiphyry's Plo- 
tinus. Edited by G.K. S. Mead, 
B.A.. M.R.A.S. 51. 
PUJTABCH'S Livaa. Translated 
by A. Stewart, M.A., and George 
Long, M.A, 4 vols. 31. 6rf. each. 



Morals. Ethical Essays. 

Translated by the Rev, A, R. 
Shilleto, M.A. ;/. 



American Poets, from 1776 to 
1876. By W. J, Linton. 31 6rf. 
POLITICAL CTCLOPaSDIA. 
A Dictioiiary of Political, Con- 
stilulional. Statistical, and Fo- 
rensic Knowledge ; forming a 
Work of Reference on subjecls of 
Civil Administration, Political 
Economy, Finance, Commerce, 
Laws, and Social Relations. 4 
vols. 31. 6d. each 

POPE'S Poetloal Works. Ediieii, 
with copious Notes, by Robert 
Carrutliers. With numerous Illus 
tralions. 2 vols. 51, each, 

Homer's Ulad. Edited by 

the Rev. J. S. Watson, M.A. 
Illustrated by the entire Series of 
Flaxman's Designs. 51. 

Homer'B Odyaaey. with the 

Battle of Frogs and Mice, Hymns, 
&c. , by other translators. Edited 
by the Rev, J. S. Walson, M.A. 
With the entire Series of Flax- 
man's Des^ns. JJ. 

Life, inclnding many of his 

Letters. By Robert Carruthers. 
With numerous Illustrations. S^. 



POUSHKIN'S Prose Talea; The 
Captain's Daughter — Doubrovslty 
— The Qaeen of .'Spades — An 
Amateur Peasant Girl— The Shot 
—The Snow Storm— The Post- 
master — The Coffin Maker — 
Kirdjali— The Egyptian Nights- 
Peter the Great's Negro. Trans- 
lated by T. Keane. y. 6J. 

PROPBHTIU3- Translated by 
Rev. P- ;. F. Gammon, M.A., 
and accompanied by Poetical 
Versions, from various sources. 
3^.6.'. 

PROV£BBS, Handbook of. Con- 
taining an entire P *-'■ — *'"n 

of Ray's Colli h 

Proverbs, with 
Foreign Langu 
pleteAlphabeBi 



are ioUcHluccd large addltlum as 
well of Proverbs as of Sayings, 
Sentences, Muxims, and Phrases, 
collected by H. G. Boho. 51. 

PROVERBS, A Polyglot of 
foreign. Comprising French, 
Italian, German, Dutch, Spanish, 
Portuguese, and Danish. With 
English Translations & a GeneiiJ 
Index by H. G Bohn. 51. 

POTTERY AND PORCELAIN, 

and other Objects of Verla. Com- 
prisinE an Illustrated CalaloKue o{ 
the Bcrnal Collection of Works 
of Art, with the prices at which 
Ihcy were sold by auction, 
names of the possessors. To which 
are added, an Introductory Lecture 
on Pottery and Porcelain, and an 
Engraved List of all the knoun 
Mailis and Monograms. By Henry 
G. Bohn. Witli numerous Wood 
Engravings, y. ; or with Coloured 
Illustrations, 101. tiJ. 

PROUT'S(fa(her)R8llqiiBa. Col- 
lected and aifuii^ed by Rev. F, 
Mfihony. Copyjighl edition with 
the Author's last collections ---■ 
additions. New issue, witl- 
Etchings by D. Maclise, R.A. 
Nearly 600 p^es. 51. 

QUIKTILIAN'S InaUtutea of 

Oratory, or Education of on 

Orator. Translated by the Rev. 

S. Watson, M.A. 2 vols. 51, 

RAOINB'a (Jaan) DramaUo 
WorltB, A metrical English ver- 
sion. By R-Bnice Eoswell, M.A. 
Oxon, 2 vols. 31- 6d. each. 

RANKE'S Hlatorj of the Popea, 
their Church and State, and efp;- 
cially of their Conflicts with Pro- 
testantism in the l6th and Ijlh 
centuries. Translated by E. 
Foster. 3 vols. 31. 6rf, eac:i. 
- Hlitcry or Servla and the 
' 1 ROTOluUon. With an 



Account of the Insanection in 
Boania. Translated by Mrs. Kerr. 

31. (xi. 



RECREATIONS In SHOOTINa. 
By'Cfaveu.' With 62 Engravings 

on Wood after Harvey, and 9 
Engravings on Steel, chiefly after 
A Cooper, R.A. 5/. 

RENNIE'S Itueot ArchlteotuM. 

Revised and enlarged by Rev. 
J. G. Wood, M.A. With 186 
Woodcut Illustrations. 51. 

REYNOLD'S (Sir J.) Literal? 
Worka. Edited byli.^y.Beechy. 
i vols. y. 6J. each. 

RICARrJO on the PrlnclpiOB of 
FolltUel Economy and Taxa- 
tion. EditedbyE.C. K. Gunner, 



M.A. 



BICHTER (Jean Paul Frledrtoli). 
Lev ana. a Treatise on Education; 
together with the Autiobiography 
(a Fragment), and a short Pre- 
fatory Memoir, 3J. 6d. 

Flower, Prult, and Thorn 

Pleces.or the Wedded Life.Death, 
and Marriage of Firmian Stanis- 
laus Siebenkaes, Parish Advocate 



Ewing. 3r. W. 
ROOER DE HOVEDEN'S An- 
nals of Engllali History, com- 
piisins the History of England 
and of other Counlties of Europe 
from A.D. 732 to A. D. laol. 
Translat..-d by H. T. Riley, M.A. 

ROGER OF WBNDO'TER'S 
Flowers of History, comprising 
the History of England from the 
Descent of the Saxons to A.D. 
1 235, formerly ascribed to Matthew 
Paris. Tronshited by /. A. Giles, 
D.C.L. 2 vols. jr. each. 




ROME in t he NINETBENTH 
CENTURY. Conlaining a com- 
plele Account of the Ruins of tbe 
Ancient City, the Remains of the 
Middle Ages, and the Monumems 
(.fModetn Times, BjC. A.Eaton. 
With 34 Steel Engravings. 2 vols. 

Ste BuKN and DvBR. 

BOSOOE'S (W.) Life and PonU- 
floate of ijeo X. Final edition, 
revised by Thomas Roscoe. 2 
vols. 3'. W. each, 

Lite of Loreaao de' Mediol, 

called ' the Magnificent.' With 
hii poems, letters, Ac. lOCh 



RITS5IA. History of, ftoni the 
earliest Period, compiled ftooi 
the most authentic sources by 
Walter K. Kelly. With Portraits. 
3 vols, 3J, 6rf. each. 

SALLPST, FLORUS. and "VEL- 
LEIOS PATBROULnS. 
Ttanalaled by J. S.Walson, M.A. 

SCHILLER'S WorkB. Translaled 
by various hands. 7 vols. 31.61/. 

I.— IlisLory 0/ the Thirty Years' 

War. 
11. — History utthe Revolt in the 
Netherlands, the Trials of 
Counts Egiuonl and Horn, 
the Siege of Antwerp, and 
the Disturbances in France 
preceding the Reign of 
Henry IV. 
III. — Don Carlos, Mary Stuart, 
Maid ofOrleans, Bride 01 
Messina, together with the 
Use of the Chorus in 
Tragedy (a short Essay). 
These Druuas are all 
translated ~ 



Schillbk'^ Works cenlinued. 
IV.— Robbers (with Schiller's 
original Preface), Fieaco, 
Love and Intrigue, De- 
metriu5,GhostSeer,Sport 
of Divinity. 

The Dramas in this 
volume arc translated into 



VI , —Essays , .^thet ical and Philo ■ 
sophical. 
VII.— Walleostein's Camp, Pic- 
colo mini and Death of 
Wallen5tein,WilUiunTell. 

SCHILLER and GOETHE. 
Correspondenoe betveen, from 
A,D, 1794-1805. Translated by 
L. Dora Schmitz. i vols, 31. 6d. 

SCHLEQEL'S (E.) LsoKuei! oil 
the Philosophy of Life and the 
philosophy of Language, Trans- 
lated by the Rev. A, J. W. Mor- 
rison, M.A, 31. &/. 

Leoturea on the History of 

Literature, Ancient and Modern. 
Ttanhlated from IheGerman. 31.6./. 

LBoturas on the Philosophy 

of History. Translated by J, B. 
Robertson, is. 6J, 

— - Leotiires on Modem History. 
together with the Lectures entitled 
CBesar and Alexander, and The 
Beginning of our History. Trans- 
lated by L. Purcell and R. H. 
Whitetock. 3s. 6rf. 

.Slsthetlc and MlscellaneouB 

Worke. Translated by E. J. 
Millington. 3j. 6ii. 

aCHLEGEL (A, W ) Lecturoa 
on Dramatic Art andXJterature. 
Translated by]. Black. Revised 
Edition, by the Rev. A. J. W. 
Morrison, M.A. 3*. W. 



An Alphabetical List of Books 



SCHOPENHAUER on the Pour- 
fold Root ot the Principle of 
Sufflolent Reasoa. ami On the 
Wffl In Nftiura. Translated by 
Madame Ilillebiand. 5J. 

Eaaaya. Selected and Trans- 
lated. With a Biographical Inlro- 
ductioD and Sketch of his Philo- 
sophy, by E. Belfotl Btt». 51. 

SOHOU W'B Earth, Plants, anil 
Han. Transiated by A. Henfrey. 
With coloured Map of Ihe Geo- 
graphy of Plants. Sj. 

SCHOIiIANN (Robert). 1 [is Life 
nndWorlts, by August Reissmann. 
Translated by A. L. Alget. y. hd. 

EorlyliQttan. OiigiDallypub- 

blisbed by his Wife. Translated 
by May llerlierl. With a Preface 
by Sir George Grove, D.C.L. 

SENECA on Benefits. Newly 
translaled by A. Stewart, M.A. 
y.M. 

Minor EasajB and On Clem- 
ency. Translated by A. Stewart, 
M.A. S^. 

SH&KBSPEARE'S Dramatio 
Art. The History and Character 
of Shakespeare's I'inys. By Dr. 
Hermann Ulrici. Translated by 
L. Dora SchtniW. 2 vols. y. (kI. 

SHAKESPEARE (WlUlBm). A 
Literary Biography by Karl EIze, 
Ph.D., LL.D. Translated by 
L. Dora Schmit*. Jj. 

SHABPE (S.) The Hletory of 
Egypt, from the Earliest Times 
till the Conquest by the Arabs, 
A.D. 640. By Samuel Sharpe, 
3 Maps and upwards of 400 lUus- 
tiatiTe Woodcuts. 2 vols. ;i. each. 

aHEHIDAN'B Eramatlo Worka, 
Complete. With Life by G. G. S. 
3J-6rf. 



SISMONDI'S History of tbe 
IJl«niture of the South 01 
Europe. Translated by Thomas 
Roscoe- I vols. y. dd. each. 

SIX OLD ENQLISH CHHON- 
lOLEB: vii., AsSER's LifE of 
ALFRBUANDTHBCHKOKICLSSOr 
El'H&LWBBD, GllDAS, NBNM LIS, 
GKOFFKBV of MONMOt;TH, AND 

Richard of Cirbnchstbr. 
EdiledbyJ.A. Giles, D.C.L. 51, 

SYNONYMS and ANTONYMS, 
or Xindrad Words and iheir 
OppoalteB, Collected and Con- 
trasted by Ven. C.J- Smith, M.A. 
Revised Edition. Jj. 

SMITH'S (Adam) Tbe Wealth of 
NaUons. Edited by K. Belforl 
Bax. 3 vols. 31. &/• each. 

ThBoryofMoraJSentlmontB: 

with his Essay on the First For- 
mation of Languages ; to which is 
added a Memoir of the Author by 
Dugald Stewart- 31- td. 

SMYTH'S (FrofeeBor) Leotures 
on Modem History ; from tbe 
Irruption of the Northern Nations 
to the close of the American Re- 
volution. 2 vols- 31. 61/. each. 



SMOLLETT'S Advantures ot 
Hoderlok Random. With short 
Memoir and Bibliography, and 
Cruikshank's Illustrations, jj. 6(/. 

Adventures of Peregrine 

Piokle, in which are included the 
Memoirs of a Lady of Quality. 
With Bibliography and Cruik- 
shank's Illualralions. 2vols- 31.61/. 



SUOLLETT'S The Expedition 
of Humphrr Clinker. With 

Bibliography and Cruikshank's 
Illustrations, y. 6d. 

SOCRATES (aumEunsd ' Scholaa- 
tlouB'). Th.e Ecoleslaatlaal His- 
toryof(A.D. 305-445). Translated 
from the Greek, 51. 

SOPHOCLES, The Tragadlea of. 
A New Prose 'Iranslation, i 
Memoir, Notes, kc, by E. P. 
Coleridge. 51. 

The Oxford Translation. 5r. 

SODTHBY'S Life of Nelaon. 
With Facsimiles of Nelson's writ- 
ing, Portraits, Plans, and upwards 
of 50 Engravings on Steel and 
Wood. 5^- 

Life of Weatey, and the Rise 

and Progress of Methodism. 51. 

Robert Soathey. The Story 

of his Life written in his Letters. 
With an Introduction. Edited by 
John Dennis. 31. dd. 

SOZOMEH'S EocleslaBtloal His- 
tory. Comprising a History of 
the Church from a.d. 324-440. 
Translated from the Greek. To- 
gether with the Ecclesiastical 
History of Philostoroids, as 
epitomised by Photius. Trans- 
lated from the Greek by Rev. E, 
Walford, M.A. St. 

SPINOZA'S Chief Worka. Trans- 
lated, with Introduction, by R.H.M. 
Elwes. z vols. 51. ea!ch. 

STANLEY'S ClasBlfied SynopalB 
of the Prtnolpal Palntwa of the 
Dutch and Flemish Sohoola. 
By George Stanley. %s. 

STARLING'S (IA]Ba)Noble Deeds 
of Women; or, Examples of 
Female Courage, Fortitude, and 
Viitue. With 14 Steel Engiav- 



j^g ^ 



STAUNTON'S Chess - Pluyec'e 
Handbook. APopularandSeien- 
tific Introduction lo the Game. 
With numerous Diagrams. 5/. 

Chess Pmxla. A Supplement 

to the Chess-player's Handbook. 
Containing the most important 
modem improvementsin the Open- 
ings ; Code of Chess Laws; and 
a Selection of Morphy's Games. 
Annotated, ^i. 

CheBS- player's Companion. 

Comprising a Treatise on Odds, 
Collection of Match Games, and a 
Selection of Original Problems. Si. 

— - ChesB Tournament at 1851, 
A Collection of Games played at 
this celebrated asscmUage. With 
Introduction and Notes. 51. 

STOCKHARDT'S Eiperlmental 
Ohemlstry. A Handbook for the 
Study of the Science by simple 
experiments. Edited by C. W. 
Heaton, F.C.S. With numerous 
Woodcuts. New Edition, revised 
throughout. 5/. 

STRABO'S Oeography. Trans- 
lated by W. Falconer, M.A., 
and H. C, Hamilton. 3 vols, 

STRICKLAND'S (Agnes) Lives 
of the gueens of England, from 
the Norman Conquest. Revised 
Edition. With 6 Portraits. 6 vols. 



STUART and REVB' 
qultles of Athene 
Monuments of Gio 
is added, aGlossar 
in Grecian Archite^ 
Plates engraved 
numerous Woodco 




An Alpliabetical List of Books 



BCHOPENHAUEB on the Four- 
fold Root of tha Principle • 
Sufficient Reason, end On the 
Will In Na;nure. Translated by 
Msdame Hillcbmnd. 51. 

EflsayB. Selected nnd Trans- 

laled. With a Bi<^raphica1 Intro- 
duclian nnd Sketch of his Philo- 
sophy, by £. Belfort Bnx. 51. 

SOHOUW'S Earth, Plants, and 
Man. Translated by A. Henfrcy. 
With coloured Map of the Geo- 
graphy of PIBJ1I3. 5i. 

SCHI7MA1TN (Robert). His Life 
and Works, by August lleiasmann. 
Translated by A. L- Alger, y. bd. 

— - Early IMlerfl. Originally pub- 
biished by his Wife. Translated 
by May Herbert, With a Preface 
hy Sir George Grove, D.C.L. 
.y- 6rf. 

SENEOA on BenefltB. Newly 
translated by A. Stewarl, M.A. 
31. fid. 

— Minor EHaaja and On Clem- 
enoy. Translated by A. Stewart, 
M.A. SJ. 

SHAKESPEARE'S Dramatlo 
Art. The History and Character 
of Shakespeare's Plays. By Dt. 
Hermann Ulrici- TranslateJ by 
L. Dora Schmitz. 2 vols. 31. &/. 

SHAKESPEARE (Wmiam). A 
Literary Biography by Karl Eke, 
Ph.D., LL.D. Translated by 
L. Dora Schmiti. $!, 

3HARPE (S.) Tha History of 
^Sypt, from the Earliest Times 
1 the Conquest by the Arabs, 
u. 640. By Samuel Sharpc. 
Maps and upwards of 400 Illus- 
itive Woodcuts, a vols. SJ^each. 

fERIDAN'S Eramatlo Works, 
Complete. With Life by G. G. S. 



SISMONDra History of the 
Literature of the South ot 
Europe. Translated by Thomas 
Roscoe. a vols. 31. td. each. 

SIX OLD ENGLISH CHRON- 
ICLES: vit., Asser's Life ok 
Alfred and thbChroniclbsof 
Ethelwebd, Gildas.Nbhnius, 
Geoffrey of Monmouth, and 
Richard of Cirkncestkr. 
EditedbyJ.A.Gi!es, D.C.L. p. 

STNONYMS and ANTONYMS, 
□r Kindred Word^ anil their 
Oppoflitos, Collected and Con- 
tra.sIedbyVen. C.J. Smith. M.A. 
Revised Edition. Jj. 

SMITH'S (Adam) The Wealth of 
Nations. Edited by E. Belfoil 
liax. 3 vols. 31. &/i each. 

Theory of Moral SentUnenta ; 

with his Essay on the First For- 
mation of Languages ; to which is 
added a Memoir of the Author by 
Dugald Stewart. 3/. dd. 

SMYTH'S (ProfsBBor) Leoturea 
on Modem History; from the 
Irruption of the Northern Nations 
to the close of the American Ke- 
volulion. z vols. 31. dd. each. 



SMOLLETT'S Adventures of 
Roderick Random. With short 
.Memoir and Biblii^raphy, and 
Cruikshank's Illustrations. 3J. trf. 

Adventures of Peregrine 

Fickle, in which are included the 
Mettioits of a Lady of Quality. 
With Bibliography and Cruik- 
shank's Illustrations, 3vols. 31.61/. 



COMTE'S Philosophy of the 
Soleaaes, being nn Exposition of 
the Principles of Ihe Caurs de 
Philosophii PoHtive. By G. H. 

CONDE'S HlHtory of the Do- 
lalnlon of the Araba In Spain. 
Translated by Mrs. Foster, 3 
vola. 3s. 61/. each. 

COOPBK'3 Biographlool Dio- 
ttonEuy, Con mining Concise 
Notices (upwards of 15,000) of 
Eminent Persona of all Ages and 
Countries. By Thompson Cooper, 
F.S.A. With a Supplement, 
bringing the work down to 1883. 
2 vols. 5/. each. 

COWFER'S Complete Works. 

Edited by Robert Southey. Illus- 
trated with4S Engravings. Svols. 
3^. hd. each. 
1. to IV.— Memoir and Coires- 

pondence. 
V. and VI.— Poetical Works. 
VII. and VIII. — Translation of 

Homer's Iliad and 

Odyssey. 
OOZE'S Memoiis of the ]>uke of 
Marlborough. With bis original 
Correspondence. By W. Coxe, 
M.A., F.R.S. Revised edition 
by John Wade. 3 vols. 31. 6rf. 



OS. hd. 
Hlatorr of the House of 

AuBtllS (121S-179Z). With a 
Continuation from the Accession 
of Francis 1. to the Revolution of 
:848. i vols. IS. Sd. each. 
CB&IK'3[a.I..)PnrHa]tofKnow- 
Isdgs under Blffioulties. Illus- 
trated by Anecdotes and Memoirs. 
Revised edl ' 



Woo 



d riat. 



CROJKBSANK'S Three CoursBl 
SJid s DsBsert; comprinug three 
Sets of Tsles, West Csuntry, 



Irish, and Legal; and \ Melange. 
With so humorous Illustrations 
by Geoi^e Ctuikahanlt. 51. 

ORUIKBHANK'S Punoh and 
Judy. The Dialc^e of the 
Puppet Show ; an Account of its 
Origin, &c. With 24 Illustra- 
tions, ^nd CoUured Plates, de- 
signed and engraved byG. Cruik- 
shank. 51. 
CUNNINOHAM'S Lives of the 
Most Eminent British Painters, 
A New Edition, with Notes and 
Sixteen fresh Lives. By Mrs. 
Heaton. 3 vols. 3J'. 6rf. each. 
DANTE. Divine Comedy. Trans- 
lated by the Rev. H. F. Gary, 
M.A. 3J. Sd. 

Translated into English Verse 

by I. C. Wright. M.A. 3rd Edi- 
tion, revised. With Portrait, and 
34 lltustrationa on Steel, after 
Flaxman. 
- — - The Inferno. A Literal Pro<e 
Translation, with the Text of the 
Original printed on the same page. 
By John A. Carlyle, M.D. S'- 

The Puigatorlo. A Literal 

Prose Translation, with the Text 
printed on the same page. By 
W. S. Dngdale. JJ. 
DE COUMINES (Philip), Ma- 
molraof. Con taming the Histories 
of Louis XL and Charles VIII., 
Kings of France, and Charles 
Ihe Bold, Duke of But^ndy. 
Together with the Scundaleus 
Chronicle, or Secret History of 
Louis XL, by Jean de Troyes. 
Translated by Andrew R. Scoble. 
With Portraits. 2 vols. 3J. firf. 
each. 

DEFOE'S Novels and Mlsoel- 

laneoufl Worka. With Prefaces 
and Notes, including those attri- 
buted to Sir W. Scott. 7 vols. 
31. fid. each. 

I. — Captain Singleton, an 
ColMtel Jack. 



Thomson, Tevised by T. Fotestei. 

SULLY, memoirs of the Doke 
of. Prime Minisler to Henry 
Ihe Great. Tmnalated ftom the 
French. With 4 Portrails. 4V0U. 
31. 6.1. each. 

aWIPT'B Proae Worlcs. Edited 
by Temple Scotl. With a Bio- 
B:caphical Introduction by the Right 
Hon. W. E. H. Lecky. M,P. 
With Portraits inil Facsimiles. 
1 1 vols. 31. 6<i. each. 

[Ka/j. /.-/f. Sf Vni. nady. 
I.— Edited by Temple Scott. 
With a Biogrftphicttl In- 
ttoduclion by the Right 
Hon. W. E. H. Lecky, 
M. P. Ccntainiizg : — A 
Tale of a Tub, The Battle 
of the Books, and Other 
early works. 

I[ Thejoumal to Stella, Edited 

by Frederick Ryland,M. A. 
With 2 Portraits of Slella, 
and a FacMmile of one of 
the Letters. 

-BonRel 

!iTiled by 
Temple Scott, 
v.— Historical and Political 
Tracts (English). Edited 
by Temple Scott 
Vni.-Gulliver's Travels. EUifci! 
by G. R. Dennis. With 
Portrait and Maps, 
The order and contents of 
the remaining volumes will 
probably be as follows : — 
VI. &Vn.— Historical and Political 
Tracts (Irish). 
IX. — Contributions to the ' Ex- 
aminer," 'Taller,' ' Spcc- 

X.— Historical Writbgs. 

-Litemry Essays and fiDilio- 



XI. 



3T0WE (MrB.H.B.)nnole Tom's 
Cabin, or Life among ihe Lowly. 
With Introductory Remarks by 
Rev. ]. Sherman. With 8 full- 
page Illusliations. 31. &/, 

TACITUS. Tho Works of. Liter- 
ally translated. 2 vols. 5j. each. 

TAI.es of THB aGNII; or.lhe 
Delightful Lessons of Horam, Ihe 
Son of Asmar. Translated from 
the Persian by Sir Charles Morell. 
Numerous Woodcuts and 11 Steel 
Engravii^s. ^r. 

TASSO'S JenuBlem Delivered. 

Translated into Enjgiish Spenserian 
Vcrae by J. H. Wiffen. With 8 
Engravinfrs on Steel and 24 Wooil- 
cuts by Thurston. S^- 

TATLOB'S (Blsbop JeMmr) 
Holy Living and Bjli^ with 
Prayers containing the Whole Duty 
of a Christian and the parts of De- 
votion fitted lo all Occasions and 
furnished forallNecessities. -^i.ftd. 

TEN BRINK.— .?« BittKK. 

TERENCE and PHiSDHUS. 
Lilerally translated hyH, T. RilcTi 

\f. A. 'rnwTi'i-hiiiai1H«l. .^uabt^^ 



THEOCRITUS. BION, MOS- 
CHUS, and TYBTiGUB. Liter- 
ally translated by the Rev. J. 
Banks, M.A. To which are ap- 
pended the Metrical Versions of 
Chapman. 51. 

THEODORET and EVAORIUS. 
Histories of the Church from A.D. 
332 to A.D. 427: and from A.n. 
431 to .\.D. 544. Translated from 
the Greek. Jj. 

THIERRY'S History of tho 
Conquest of England b? the 
NormaoB ; its Causes, and its 
Consequeqce.i in England, Scot- 
land, Ireland, and the Continent. 
Translated 1^ William Hazlitt. 
" "'ols. 31, fiot each. 



Contained in Bohn's Libraries. 



THTFCYDIDES. The Pelopon- 
nesicLn War. Litetaliy translalf d 
by the Rev. H. Dale. 
y- (>d. each. 

Ajq Analyala and Sumniary 

of. With Chronological Table of 
Events, Ac. By J. T. Wheeler. 

THDBICHXTM (J. I.. W.) A Ttea- 
tlse on Wines: their Origin, 
Nature, and Varieties. WithPrac. 
Ileal DireetioDsfor Viticulture and 
Vinificfltion. By J. L. W. Thudi- 
chum, M.D., F.R.C.P. (Load.). 
Illustrated. %s. 

USE'S {pi. &-) Cotton Ifanufao- 
tnre of Qreet Britain, systemati- 
cally investigated. Revised Edit, 
by P. I.. Simmonds, With 150 
original lUustralions. 2 vols. 51. 

Philosophy of Mamifeoturos. 

Revised Edition, by P. L. Sim- 
monds. With numerous Figures- 
Double volume. 71. 6rf. 

VASABI'S Lives of the most 
Eminent Fslntsra, Soulptora, 
and Arohlteota. Translated by 
Mrs, J. Foster, with a Commen- 
isiy by J. V. Richter, Ph.D. 6 
vols. 31. &/. each. 

VIRGIL. A Literal Prose Trans- 
lation by A. Hamilton Bryce, 
LL.D., F.R.S.E. With Portrait. 
31. W. 

VOLTAIRE'S Tales. Translated 
by R. B. Boswell. Vol. I , con- 
taining Bebouc, Memnon, Can- 
dide, L'Ingfnu, and other Tales. 

WALTON'S Complete Angler, 
or the Contemplative Man's Ke- 
crealion, by Iisali Walton and 
Charles Cotton. Edited by Ed- 
ward Jesse. To which is added 
an account of Fishing: Stations, 



Tackle, &c., by Henry G. Bohn. 
With Portrait and Z03 Engravings 
on Wood and 26 Engravings on 
Steel. 5J. 

Lives of Donne, Hooker, Ao. 

New Edition revised by A. H. 
Sullen, with a Memoir of I^oak 
Walton by Wm. Dowling. With 
numerous lUustiatioos. y. 

WELUNGTON, Life of. By 'An 
Old Soldier.' From the materials 
of Maxwell. With Index and 18 
Steel Engravings. 51. 

— Viotorlea of. Set Maxwkli.. 

WERNEB'8 TemplftrB In 
Cyprus. Translated by E. A. M. 
Lewis. 3 J. bd. 

WESTROPP (H. M.) A Hand- 
book of Archsology. Egyptian, 
Qrsek, Etruscan, Roman. By 
H. M, Westropp. ind Edition, 
revised. With very 1 
Illustrations. CJ. 



WHITE'S Natural HlBtory of 
Seltaomo, with Observations on 
various Parts of Nature, and the 
Naturalists' Calendar. With Notes 
by Sir William Jardine. Edited 
l^ Edward Jesse. With 40 Por- 
traits and coloured Plates. Jr. 

WHEATLBrs A Rational Ulua- 
tration of the Book of Common 
Prayer. 31. dd. 

WHSBLER'S Noted Namee of 
Fiction. Dlotlonary of. Includ- 
ing also Familiar Pseudonyms, 
Surnames bestowed on Eminent 
Men, and Analogous Popular Ap- 
pellations often referred to in 
Literature and Conversation, By 
W. A. Wheeler, M.A y. 

WIESELER'B ChronologleBl 
Synopals of the Four QoBp^ 
Translated by [he Rev. Can« 
Venablei. y. id. 



WILLIAM of MALMESBDRY'S 
Chroulole of the Kings at Eng- 
land, fiom ihe Earliest Period 
to the Reign of King Stephen. 
Translated by the Rev. J, Sharp*. 
Edited by J.A.Giles, D.C.L. 51. 

XENOPHON'B WorkH. Tiuis- 
laled by the Rev. J. S. Watson, 
M.A., and the Rev. H. Dale. In 
3 vol*. Jj. each. 

YOUNG {Artliur). Travela to 
France daring the yean 1787, 
178B. and 1789. Edited by 
M. Belham Edwards, is. 6d. 



TOUNG (AHJiiu:). Tour In Ire- 
land, with General Observations 
on the stale of the country during 
the years 1776-79- Edited by 
A- W. Hulton. With Complete 
Bibliography by J. P. Ander- 
son, and Map. s vols. 3^. (nt, 

TULE-TIDB BTORTES. A Col- 
lection uf Scandinavian and North- 
German Popular Tales and Tra- 
ditions, from the Swedish, Danisb, 
and German. Edited by B.Thorpe. 



NEW AND FORTHCOMING VOLUMES OP, 

BOHN'S LIBRARIES. 



THE PROSE WORKS OF JONATHAN SWIFT. Ediied 1 
Temple Scoll. With an IntroHuction by Ihe Righl Hon. W. E. I 
Lecky, M.P. In ii volumes, 31. bd. each. 

Vol. I.—' A Tale of a Tub,' ' The Battle of the Eoolta,' and olher ' 
early works. Erfitcd by Temple Scoft. With Inlioductioo by the 
Right Hon. W. E. H. Lecky, M.P. Puttrsdt and Facsimiles. 

Vol. II.— 'The Journal to Stella.' Ediied by F. Ryland, M.A. 
With 3. Facsimile Letter and two Portraits of Siclla. 

Vols. III. and IV.— Writings on Religion and the Church. 
Edited by Temple Scott. With portraits nnJ facsimiles of title pages. 

Vol. V. — Historical and Political Tracts (English). Edited liy 
Temple Scott. With Portrait and Facsimiles. 

Vol. VIII— Gulliver's Travels. Edited by G. R. Dennis. With 
the original Maps and Illustrations. 

THE LAY OF THE NIBELUNOS. Metrically transkled from the 
Old Geiman text by Alice Ilorlon, and Ediied by Edward Bell, M.A. 
With the Essay on the Nibelungen Lied by Thomas Carlyle. ^s. 

GRAY'S LETTERS. Ediied by the Rev. D. C. Tovey, M.A., author 
of ' Gray and his Friends,' &c, late Clark Lecturer at Trinity College, 
Cambridge. Vol. I. \_Skortly. 

CICERO'S LETTERS. The whole extant Correspondence. Trans- 
lated by Evelyn S. Shuckbuigh, M.A. In 4 vols. 5^. each. 

[ Vols. I. and II. eaJy. 
THE ROMAN HISTORY OF APPIAN OF ALEXANDRIA, 

Translated by Horace White, M.A., LL.D. With Maps and Illus- 
trations. 3 vols. 6j, each. 

GASPARY'S HISTORY OF ITALIAN LITERATURE. Trans- 
lated by Hermann Oelsner, M.A., Ph.D. Vol. I. lln tkepria. 

THE GREAT INDIAN EPICS. The Stories of the Ramayana and 
the Mababharata. By John Campbell Oman, Principal of Khalsa 
College, Amritsar. With Notes, Appendices, and Illustialions. 
New Edition, revised, 3/. bd. 

, F.S.A. 



ROYAL NAVY HANDBOOKS. 

COMMANDER C. N. ROBINSON, R.N. 

Plofuselj' Illustrated. Crown 8yo. 51. each. 
Nrm Ready. 



. NAVAL GUNNERY.a Description and Hisrory of the Fighting 

Equipiiicnl of a Man-of-War. By Captain H. GarbKtt, R.N. Wilt 

Thi fsUmiiittg Velumes art in prtparatisn. 
. THE ENTRY AND TRAINING OF OFFICERS AND 
MEN OF the: royal navy and the hoyal marines. 

By Lieutenant J. N. Allen, late R.N. 

. NAVAL STRATEGY AND THE PROTECTION OF COM- 
MERCE. By ProfeaaorJ. K. LAiton-roN, K.N. 

. THE INTERNAL ECONOMY OF A MAN-OF-WAR. 

, NAVAL ARCHITECTURE. 

. DOCKYARDS AND COALING STATIONS. 

, NAVAL TACTICS. 

. NAVAL HYGIENE. 

. THE LAWS OF THE SEA. 



■Commiindei Rabins 



b^ve bcrcLofbfB been produced hive all 
ediaicBl 10 be of mucb vsn to lh« genei 
obv^e thi£ deroct. and when completed 
Royal Navy, wbich wUi nol only bo of 



PRESS OPINIONS. 
lose able wnrlt, "The Britiah 

linly lacked much i 



iiriably b< 




Nev Editions, fcap. Std. 2i, Gd. eoob net. 

THE ALDINE EDITION 
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POET.S 

iMriw, With thsir oomplo 
diBermit Iroia ths ohe.p 
nan.'— SI. JaiMi'f QtcMt 









Akenslde. Edited byBer. A. Djoe, 
BeatUs. Edited by Bev. A. Djoa. 
'BldUe, EditadbjW, M.KosBetti. 
■Buma. Edited b; Q. A. Aitben, 

3 vols. 
BuUar. Edited by B. B. Johneon. 

Campbell. Edited b; His Son- 
iD-l^H, tha Rev. A. W. HUL Witta 
Manioir by W. AUinghajn. ~ 

Ohatterton. Edited by tbe Rev. 
W. W. 8kr»t, XM 2 vDlfl. 

Cbauoer. Editedby Dr. B. Hocris, 
nith Uemoic b; Sir H, KiooUa. 6 vols. 

ahnrohlll. Edited by Jaa. Eannar. 
2to1>. 

■Coleridge. Edited by T. Aaha, 

Collina, Edited by W. Moy 

ThimaB. 
Conper. Edited by John Bcnoe. 

F.fl.A. 3 vols. 

Edited by the Bev. B, 
".A. 5 vols. 

Edited by the Bev. J. 
Mitford, 
QoldsmitlL. Beviiied Edition by 

Asscm Dobaon. With Pdrlrait. 
'Qray. Edited by J. Bradahaiv, 

LL.D. 
HerberL Edited by the Bev. A. B. 

Qrwiirt, 

'HerriolL Edited by Qearge 

SFiintabnry. 2 vols. 
*Eeat«. Edited hy tbe late Lord 



Dryden 
Falooner. 



KlTKe VmitA. Edited, nith a 

Kmoolr, bj 8ic e. Nioolan. 
Mlltoo. Edited by Dr. Bradshair. 



Famell, 



Edited by Q. A. AitkeD. 
Edited by G. B. Dennis. 
i> iLu jnemoir bj JdIid Deaals. S toIi. 
Prior. Edited by B. B. Johneon. 

■i VOlB. 

Raleigh tknd Wotton. With Se- 
leotioDS Irum the Writings of otbw 
OOUBTLT POKTS Irom ISiO to IBSD, 
Eiiited bj Vein. Atohdeacon HaimBh, 
D.a.L. 

Rogera. Edited by Ednord Bell, 

Soott. Edited by John Dennig. 

£to1i. 
Shakeapeare's Foema, Edited by 

Shelley. Edited bv H. Bnxton 
Formnn. 5 vols. 

Spenaei. Edited by J. Payne Col- 
lier. StoIi. 

Sturey. Edited by J. Yeowell. 

Swift, Edited by the Rev. J. 

Thomson. Edited by tbe Rev. D. 

O.ToToy. 2 vols. 
Vaughan. Soored Po( 

Wordawortii. Edited 

Dowden. 7 Tob. 
Wyatt. Edited by J. YeowelL 
Young. 2 vols. Edited by tlu 



nd ililt tdD. 3i. OIL 



Prol. 





THE ALL-ENGLAND SERIES. 

HANDBOOKS OF ATHLETIC GAMES. 



Croquet B; Lieut. Cul. the Hon. 

H, O. BKEnHiu. 
Lawn Tannla. By H. W. W. 

Lodits, by Mrf'. Hilltibd.' " "' 
Tennis and BaokelB and SItss. 
B; Jdt.us IUkshiu,, K>ijor J. Spchs, 



Fencing. ByH.A.CoL 
Wrestling. By W* 

amoBO (• GroM-batlorka 

Broadsword and Slnelestiok. 
HjU.a ■-- — 



nnil 0. 1' 
. Jrnkin. 



aymnciBtios 

Douhln tdI, fci, 

Oymnastla OompeUtlon and Dis- 
play Ezeralsea. Campilad 1^ 

Indian Clubs. By G. T. B. Cob- 



ttOOBd 

Oamping ont. By A. A. MikODOM- 

Oanoelng. By Dr. J. D. Hawaru. 

DuuMsiol. in. 
Mountaineering. By Dr. OuTiitiE 

■" Douhlovol. it. 

" ~ H. GBimti. 

V.O. 

LadleB'mding. By W, A. Kerb, V.O, 
Boilng. By B. G. Allan eon -Winn. 

With Prefatory Note bj Bat Mnllinii. 
Oyaling. ByH.H.GBimN.L.A.O.. 
N.C.U., O.T.O. With a Clinptor (or 
lAdlee, bj Hin AnvKS Wuon. 



Football —ABaodatlon Oame. 

0. W. &LDOi^. ReiuGd Haitian. 
Hookey. 



(In Pm 



»r^i.) 



Skating. By Duoolah Adahb. 

~itli a Cbaptor fnr Lodwn, b; Mlu I.. 

[BUTniM, imil A ChuptBp nn Speed 

—hUw. by s Fen Skater. Dbl.rot2i. 

Baseball. By Nkwton Cranb. 

Rounders, Fleldball, Bowla. 

QuoltB, Ourllng, SUtttes, Ae. 

By J. M. Walheii nod 0. I\ Mott, 

Jaoolng. By Ehwabu SaoTT, 



Sm^l Uro. cldth, IlliiBt 
Whist. ByDr.WM. Polb.F.B.S. 

SoloWlllBt. ByRoBBRTF.GBEEN. 

Bridge. By Robert F. Gbbrn. 

[lnlkupr,M. 

BllllardB. By Msjor-Gen. A. W. 

Dbamok, F.a.A,8. With a Pro(soo 

by W. J, PoaU. 
OheH. By BoBRBT F. Qbreh. 
The Two-UoTB OhesB Froblem. 

By B. a. r^ws. 
GhesB Openings. By I. Qunbbebo. 
Draughti &tid BaokgEunmon. 

By' Br-- ■ 



Dominoes and SoUtalfB. 
B^ilque and Crlbbage. 
ilaani and Euohre. 
Piquet and Hubloon FiquAt 
Skat. By Lnnia Dibhl. 



BELL'S CATHEDRAL SERIES* 

J[[uetcate& /ISonoarapbs lit 1}an&B Slje. 

GLEESON WHITE and E. F. STRANGE. ^h 

[n specially designed cloth cover, erowK Svo. is. 6d. each. ^^H 

JVino Rtady. ^^H 

CANTERBURY. By Hartley WitheSh. grdEdltian, revised. 37 lUustraaoos. 
CARLISLE. By C. K. Elet, 30 Illualralions. 

CHESTER. By Charles HlATT. and Edition, revised. 35 Illustritions. 
DURHAM. By ]. E. Bvoate, A.R.C.A. 44 Illuswalions. 
EXETER, By Pehcv Addleshaw, RA. and Edilion. revised. 35 lUustralions 
GLOUCESTER. By H. J. L. ]. MASSfi, M.A. 49 UiuBtrations. 
HEREFORD. By A. HuGH FiSHKR, A.R.E. 40 lUustralions. 
I-ICHFIELD, By A. B. Clifton, 42 IIliistraliiiQa. 
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